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New tire brings you back “free”! 


One inescapable thing in trucking is that » “run” 
means a “round trip.” 

You have to figure most any truck tire will get you 
there and back. But Goodyear’s new Super Cross- 
Rib truck tires get you back “free”! 

How come? Simple. Super Cross-Rib doubles your 
drivewheel mileage over ordinary tires. 

Big reason for the bonus: A “dual compounded” 
tread—actually two treads—up to 60% thicker than 


in ordinary tires. The outer tread is super-tough- 
ened to run farther. The inner tread is more resil- 
ient to restrict flexing and reduce heat buildup—a 
major cause of tire failure. 


So when you think of any “run,” think of Super 
Cross-Rib. The cost of getting there is the same. 
Super Cross-Rib gets you back “free.” See your 
Goodyear Dealer or Goodyear Service Store today. 
Goodyear, Akron 16, Ohio. 
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the best money 
you Can spend on your car 


HASTINGS PISTON RINGS’ 
Stop Oi Pumping 
Get new car power and 
performance from your 
present car with Hast- 
ings Piston Rings . 
motor-engineered excl 
sively for replacement. 
Your Hastings re-ring 


HASTINGS OIL FILTERS 


Keep Oil Clean 
The only filter made with 
DENSITE~a super-fil- 
tering material that keops 
oil visibly clean and free 
of abrasives from one 
filter change to the next, 
Hastings is your best 
bet, too, in air, diesel 
fuel and gasoline filters. 


oil and gas savings! 
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CASITE ADDITIVES 
Make Your Car Run ir 


Tune-Up trees sticky valves, rings, 
$1.25. Motor Honey quiets engines, 
$1.30. 3-C stops hydraulic lifter 
noises, $1.50. Smooth-Seal stops 
transmission leaks, jerks and jars, 
$1.95. Leak-Stop stops cooling system leaks, $1.00. 
Stop-Rust inhibits rust and neutralizes acids, $1.00. 
Results guaranteed or double-your-money-back. 


Ask Your Service Man for Hastings Products 


HASTINGS MANUFACTURING CO! 
HASTINGS, MICHI 


PS readers 


Imitation—Sincerest Flattery 

The dynamic seascape you used as an in- 
troduction to “What to Do If Your Outboard 
Conks Out” (July, p. 110] made a very effective 
opener, However, it showed poor taste and no 
originality to distort a fine work of art in this 
ner. Your picture could be nothing but a 
retouched reproduction of Winslow Homer's 
3ulf Stre 


J. D, Srepuens, Monticello, Fla. 


The illustration was not a “retouched” copy. 
An artist was commissioned to redo the famous 
painting, changing the sailboat to an outboard. 
Homer is one of our favorite artists. If he were 
still alive, we'd have asked him to do it. 


Cranking Out Figures 


That 80-year-old cylindrical slide rule 
[“Numbers in the Round,” June, p. 194] was 
an old familiar friend. "I operated an old 
“squirrel cage” like that way back in 1911 at 
the Shenango mine, in Chisholm, Minn. The 
computer was used to obtain the average con- 


tent of iron-ore shipments while enroute from 
mine to shipping port. This called for endless 
addition, multiplication, and division, which 

the squirrel cage did handily and accurately. 
Another computer used was the “Dutch- 
man,” a mechanical machine made in German 
It did good work but was noisy; the operator 
hand-cranked it. It could get out of order and 
make serious errors. The faithful squirrel cage 
had no parts to get out of order; any error was 
one of operation, and not mechanical. 
HL O. Warr 


Directions Are for Following 


That tester for flash bulbs [“Tips from the 
Gadget B June, p. 180] “looked simple 
enough. 1 decided to 
test a bulb T suspected 
of being defective. It 
was. yn I tested a 


ewly purchased 
flashbulh and got two 
bumed fingers when 
the bulb flashed. 
When [went back 
to the article, 1 dis- 


covered that it specified 
the use of a light bulb 
from a one-cell penlight 
=T'd used a two-cell job. WI 


ed a la 


from smaller pocket flashlight, [had no 
trouble using the same 1%g-volt battery. 
The lunp is critical. Any maker of the 


tester should be warned: Use the lamp from a 
one-cell penlight as specified. 
T, W. CHanpuer, Waynesboro, Va, 


Lazy-Man’s Player Piano 

Last year after reading the article on how 
a player piano works [Sept., p. 95], I pur- 
chased an old player. Since then, with the help 
of your article and data in the local libra 
I've completely overhauled my piano. It was 4 
years old and not in working con 


To make it a lazy-man’s piano, I powered it 
with a used v: 
cleaner's noise 


a fle 


acuum cleaner. To minimize the 
the vacuum is in the cellar and 
le hose runs through a hole in the wall 


E, S. Durrusup, President 
Joux R. Warrixo, Executive Vice-President and Publisher 


Evorxx Warsox, Vice-President, Circulation 


Cuantes S. Tuonw, Vice-President, Advertising 


EDITORIAL OFFICES: 355 Lexington Ave., New York 17, N.Y. 
PUBLISHED MONTHLY by Popular Science Publishing Co., Inc., 955 Lexington Av 
SUBSCKIPTION. SERVICE. 5. ° 


Pr 
gwicaco: 360 N. Michigan Avs 


4 POPULAR SCIENCE SEPTEMBER 1962 


renewal orders: Send to Popular Science Subscript 


ADVERTISING OFFICES, ‘sew sons: 358 Lexington” Av 
pETRorr: 2810 Book Bldg.; sax rmaxcisco: 
Huron Road; tos axceres: 1709 W. Eighth St., PORTLAND, omi.: 520 S.W. Sisth Ave.; DENVER: 333 W. Colfax A\ 


New York 17, 


N.Y 


tion Departinent, Bont 


Elsew 


"703 Market St. CLEvELaxp 


“HOW A ‘CRAZY 


RUMOR’ GOT ME 1 
PROMOTED!” 


What I overheard one morning shook me 
right out of a rut! 

“Company's getting ready to cut back... 
bound to be layoffs,” I heard them say. “Just 
another crazy rumor,” I told myself. 

Just the same, I took quick stock of myself 
that night. Came up with four good reasons why 
the company would keep me on: 

Three years’ experience 
Getting along with foreman 
Turning out acceptable work 
Prompt and dependable 
And four just-as-good reasons why they might 
let me go: 
Making no real headway 
Others better qualified 
Still rated “semi-skilled” 
Needs special training 
I wasn’t in trouble. But I sure wasn’t “in solid” 
like I should be. That’s when I made up my 
mind to enroll for training with LC.S. 


Clip coupon here—and take your first big step to real success! 


I FS} INTERNATIONAL CORRESPONDENCE SCHOOLS (EY 


x G9418X, Scranton 15, Penna, 
about the field t've checked below; (3) Sample 1.C.S. Lesson, 


us, Techn 
Bs % 
amc 


Arentecture 


‘Sawing 

Building Contracting 

fea estimating 
in 


‘iatating 
Show Card & Sign 


atteae 
cera 6 


(in Hawaii: P.O. Box 41 
ithout cost or obligation, rush me FREE Success Kit, with 3 valuable book 


Flee Motor Repawrmam 


I picked I.C.S. because it’s the oldest and 
largest with over 250 courses. The training is 
quick and thorough. It’s recognized by my com- 
pany and accredited by the National Home 
Study Council. You study in your spare time 
and get personalized, practical instruction— 
know-how you can apply next day on the job, 


‘That was a year ago. There have been two 
layoffs since then, While some of the others 
were just hanging on or being released, I was 
moving up. My I.C.S. training started some- 
thing. Not only did it get me promoted (with a 
fat pay hike), but it put me in line for real 
advancement, 


Don’t wait for a “crazy rumor” to set you 
straight. Take out your “job insurance” right 
now. Mail the coupon and get full, free details 
‘on how I.C.S. has helped thousands, how it can 
help you. No obligation—and you get three 
valuable booklets free! (1) How to Succeed; (2) 
Catalog of opportunities in the field of your 
choice; (3) Sample lesson. 


LC.S., Scranton 15, Penna. 


Monova. tm Canada: 1.€.$. Canadian, Lie, Montreal) 
+ (1) How to Succeed; (2) opportunity booklet 
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Occupation 


QUICK QUIZ BY QUAKER STATE 


1.Can you name this device often found on trucks 
vand buses? 


2. What does this symbol stand for? 


The device at top is an electromagnetic retarder 
for extra braking action. The life preserver is the 
symbol of Quaker State Motor Oil—because it is 
the best engine life preserver. 
Made from 100% pure Penn- 
sylvania Grade Crude Oil, 
Quaker State gives every car 
longer-lasting lubrication 
and complete protection. 
Always get the best engine 
life preserver—Quaker State. 


QUAKER STATE OM REFINING CORP., OML CITY, PA. 
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and back of the piano. The hose is connected 
to low-air reservoir. 

To prevent the cleaner from producing more 
power than required, I gradually added quan- 
tities of spun-glass air-filter material to the 
cleaner bag, until about 1% p.s.i. vacuum re- 
sulted. 


R. R. Covte, Lockport, N.Y. 


Who Needs It in California? 

You think General Motors’ smog chamber 
is “probably the only thing of the kind in the 
world” [“Detroit Report,” May, p. 48]? Scien- 
tists at the University of California’s Citrus 
Experiment Station, in Riverside, have had 
smog chambers in operation for ‘at least six 
years. 

Dow Bustrrz, San Francisco. 


Case of the Cocky Cub 


The example of an upstate farmer flying his 
Cub at Idlewild Airport [“The Other Fellow's 
Job,” June, p. 102] is a bit ridiculous. It is 


highly unlikely, although with two-way radio 
such a plane could legally use the airport. 
Teterboro handles such traffic for the New 
York area. 
Furthermore, should a Cub be given the 
runway ahead of a jet, it would be 1,000 
off the ground at about the point the jet 
vould break ground. The controller probably 
vould bend the Cub 45 degrees to right or left 
as soon as it is in the air to clear the way for 
faster planes. This has been my experience on 
large airports (not Idlewild) and I've never 
held up any airliner for more than a minute, 
Tom Roor, Plymouth, Ohio. 


Small private airplanes rarely use Idlewild. 
But it can and does happen. There's a funny 
tale (true, we believe) about the time a glider 
tied an airport up in knots: Gliders have right- 
of-way over powered craft, just as sailboats do 
in the water, and this cloud-happy glider-rider 
took advantage of the rules to land at LaGuardia 
one of the world’s busiest commercial airports. 


No Flash in the Pan 


We were pleased to see the piece on our 
Sun Gun Professional Photo Light and M-3 
Flashbulb [What's New in Photography,” 
June, p. 153]. You refer to the Sun Gun as ‘a 
type of flash gun. It is small enough to be 
mistaken for a flash gun but, in fact, it is a 
high-powered photo light that can take the 
place of many enormous studio lights, Far 


CONTINUED 


Study 


Receive this famous ; 
14-volume Law library = 
with your training 


W 2272774 your present position, whatever your pre 
vious schooling, you can multiply your opportunities 
for rapid promotion, big income and prestige through 
LaSalle Law Training at home. 

‘A knowledge of Law is regarded today as indispensable 
in every business activity. ‘The greatly increased role of 
government in business. the many new problems of Law 
involving taxes, insure 
ment-—and much more—al 


executive who can make day-to-day decisions effectively. 
‘That is why leading corporations seek out such men for 
key positions and reward them with top salaries. 

‘Study in your spare time 
‘Men and women in accounting, banking, sales, credit, real 
estate, traffic, insurance, government and the armed 
services have profited from LaSalle law training. 


‘This valuable booklet 


EARN AN LL.B. DEGREE FROM LA SALLE 


Enjoy the rewards offered Law-trained men in business 


LAW at home 


‘You can master Law easi 
home under the 
faculty of lawyer: 
‘cases, acquiring real experience. Upon completion of your 
training. you are awarded a Bachelor of Laws degree if 
qualified. The fomed LaSalle law library of 14 volumes 
is given fo you as part of your course. 
‘The cost is remarkably low 

For 54 years LaSalle has been an acknowledged leader in 
‘business training, with more than 1,000,000 students. Why 
be stalled in a dead-end job when a knowledge of Law 
will make you worth so much more money? Send for the 
free booklet “Law Training for Leadership” and see how 
LaSalle can help you move up rapidly in your career, 
‘You will be surprised by the low cost. Mail coupon to 
LaSalle, 417 So, Dearborn Street, Chicago §, Ill 


LA SALLE EXTENSION UNIVERSITY 


An Approved Correspondence Institution 


~417 South Dearborn St., Dept. 09-080, Chicago 5, Il, 
Please mail me, free of cost or obligatis 


FREE! 


6° CHROME CLAD” RULE 


$970 VALUE 


WHEN YOU BUY 
ANY STANDARD 1” LUFKIN 


MICROMETER 


This C2110R rapid-reading 6” 
Chrome Clad rule is machine 
divided in 16ths, 32nds and 
GAths. It's yours, free, with the 
purchase of any standard 1” 
Lutkin Micrometer®, .. the mi: 
crometer that has 5 to 7 fewer 
parts than other makes... less 
to get out of adjustment! One 
piece frame and hub simplifies 
wear adjustment. Easy-to-read 
markings. Nonglare Chrome 
Clad finish, cam tock and 
Fatchet stop top are optional 
features. 

Get them at leading Industrial 
Distributors and Tool Dealers. 
‘Otter expires October 31, 1962 


Tad KIN 


‘Sepinaw. Michigan 
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from a flash gun, it will burn continuously for 
hours without loss of its 3,400-degrees-K. color 
temperature. These qualities are what make 
the Sun Gun extraordinary. 
Davi M. PixxHam, Apv 
Sylvania Elec. Products, Inc., 


Mer. 
NYC. 


Caught in the Halyard 
Someone should tell Gail Lewis [“PS Readers 


Talk Back,” June, p. 8] that there are many 
ropes on sailing vessels. Among them: bell 
, bucket rope, top rope, head 

. nongh? 

sancisco, 


Let Us Keep You Informed 


“How to Seem Informed Without Reall 
(June, p. 64], you say the fastest p 
senger clevators in the 
world are those in the 
RCA Building in New 
York. As the engineers | 
responsible for the de- 
sign of the vertical 
transportation in the 
new Chase Manhattan 
Building in New York 
let us keep you in- 
formed: The elevators | 
in the Chase Building 
rise a total of 765 fect 
at a speed of 1,600 feet 
per minute, or 18,2 
miles per hour. 


G. Carrantant 


Meyer, Strong & Jones, NY 


You say that the Golden Gate Bridge is 
wut _you don’t qualify this in any 
Pontchartrain 


the 
way. Whi 
Bridge near New Orleans’ 
Duxcan Jn. 


Jackson, Miss, 


Surely the Mackinae Bridge in Michigan 
is now the longest suspension bridge? 
Mrs. Ray Rosents, Sherwood, Ohio. 


The Golden Gate Bridge is the longest sus- 
pension bridge, with a main span of 4,200 fet. 
The main span of the Mackinac Bridge is 
3,800 feet. The Lake Pontchartrain Causeway— 
24 miles long—is not a suspension bridge. 


Scare for Tire-Puncturing Vandals 


This is my suggestion for th who has a 
tire-puncturing nut in his neighborhood [“PS 
Readers Talk Back,” May, p. 18]: 

Get a leveling mercury switch. Connect it 
to the car's horn so that any tilt caused by the 
deflation of a tire will contact to be made 
and blow the horn, He'll have to adjust the 
level of the switch each time he parks where 
the tire puncturer operates, A driving cutout 
switch will be needed, of course. 

J.J. Neuatan, Yorktown H's. 
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BUY DIRECT FROM OUR FACTORY 
ON THIS AMAZING Sg 8” TILT ARBOR 


Save 807 


RUGGED .. . PROFESSIONAL QUALITY ...HEAVY DUTY. 
UNCONDITIONAL 10 YEAR GUARANTEE 

GUARANTEED. TO DO THE 

WORK OF $50 BENCH SAWS 


MAKES COVE 


YOU GET: 


Complete blade carrying mechanism with 
depth of cut control 

Ground spindle with saw flanges 
Pre-oiled bearings 

Angle of tilt control 

Etched metal tilt indicator 


REVOLUTIONARY NEW PATENTS ...NEW DESIGN 
A top quality full scale power tool with all the speed and 
accuracy of similar machines selling for as much as 
$100! Even if you've never cut a piece of wood in your 
life, you can put this saw together in jig time, All you 
need are common household tools, about % sheet %” 
plywood for table and base... about 2 fh 
‘onomy de: 
Wa Save expensive assembly labor cos 
id to efficiency, accuracy, savings: 
le, sub-assembied and ‘tested in our own fai 
ind because you buy direct from the maker . 
truly fantastic saving. 


MAKES MOULDING 


INDOOR —_guTDOOR 


See | 

in Machine & Tool Co. Dept. PS-82, Royerstord, Pa. I 

‘Send 8" Tilt Arbor Power Saw Kit at $9.95. 
{$3.50 (both for 13.48) 


$3.dep, enclose ce C.0.0, 1 MUST BE FULLY SATIS- 
FIED OR WILL’ RETURN WITHIN 10 DAYS FOR FULL 
REFUND, 0. questions ashe 

ase send free catalog of America’s greatest power tool 


Se ae 


j om___________zone___stare____ 


FURNITURE -URNITURE "CLOSET 


MONEY BACK 


‘SEND FOR YOURS TODAY! 


POWER SAW KIT 


LIFETIME ENGINEERED 


fob 
Factory 


nibs 


* Complete mitre gauge 

Complete motor mount assembly 

© All needed brackets, screws, nuts and bolts 

* ABC assembly plans, plans for sturdy base, 
massive 20” x 24” table 

+ Full operating inst 


TABLE STAYS LEVEL, BLADE TILTS 


Patented motor mount takes any standard ¥% h. 
or larger motor ... keeps belt tight, assures 
fect alignment at any angle, transmits full power. 
Table stays level—blade tilts, 

any angle to 50°, 

tilt mecha: 


ia securely. at 
raises, lowers O'-214%, Patented 


Sertion of any STANDARD dadoe heads, cutters, 
etc. Accessories, when wanted, at factory prices; 
Rip fence, if desired for easier work alignment 
$3.50 add 


AND SAVE 
SHELVES © CHILDREN'S ALL HOME 
ontovs IMPROVEMENTS] x nw 


‘Aso ideal for boy scout troops, eh 
‘other groups, Share one with your ni 
RUGGED, VERSATILE 
PERFORMANCE PROVED 
BY MORE THAN 
500,000 USERS! ! 


‘Send for our FREE catalog of Amer= 
iea's greatest power tool values. 


NO RISK 
10 DAY 


AMERICAN MACHINE & TOOL COMPANY 
DEPT. PS-82, ROYERSFORD. PA. 


| Learn Electronics 
Radio-Television 


by Practicing at Home 
in Your Spare Time 


WITHOUT EXTRA 
CHARGE you get 


Fast Growth OffersPrestige 
High Pay—Bright Future 


Above average jobs with bright futures await men with 
Electronics training . .. jobs for which YOU could qualify 
through NRI. Train right at home in spare time, while you 
hold your present job. Earn high pay in jobs with TV and 

ial plants, or in a profitable business 


fesse Train with the Leader 


RTM GL od Fo" 45 years NRI has featured the 
MLLSTAANMI foc betinersfor men without high 


‘Business: School diplomas or previous experi- 
fence. NRI ia the oldest and largest 


save my OW” ing is supplied at low cost. It's the 
so HILLENBRAND, omy way to et into the Beld of 
Rta * Electronica. 

Start Soon to Earn More 

NRI shows you 

‘ money in your 

fi s01rs tie eparing et. Many start 

profitable business 6 

ARNOLD, got good paying jobs within a year. 

‘Take the fit step to a new career 

ny NOW, Mail coupon for descriptive 

catalog. National Radio Institute, 
Washington 16, D.C. 


. 64 PAGE 
ing assistant in CATALOG 


Pe 
search.” L. J. BLOOM, 
Newton Centre, Mass. 


‘our mont! 
after startin 
Your course 


Fi 


| NATIONAL RADIO INSTITUTE, Washinglon 16, D.C. 28, 
| Send me full information without cost or obligation. No 
| salesman will eal. Please print) 
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Poor Economy? 


Tapping a battery for six volts for trailer 
brakes [“Hints from the Model Garage,” July, 
p. 162] will save you initial dollars—and ruin 
half the battery. I pull house trailers and I've 
had experience with a truck battery that was 
tapped. Such tapping also voids your battery 
guarantee. 


Jack Sourncorr, Waycross, Ga. 


A Slow Starter 


In reprinting from old 
25 Years Ago,” June, p. 
a boner when reporting the electric blanket as 
a 1937 news item. A UPI notice of the funeral 
of Samuel I, Russell, in June, credited him with 
invention of the electric blanket in 1912. Mr. 
Russell, chairman of the Northem Electric 
Co., died at the ag 

Jonx 


sues [“75, 50 and 
] you sure pulled 


‘oy, Redlands, Calif, 


Our 1937 item reported a new product on 
the market and gave no indication of the date 
of its invention, Many a new patent gathers 
dust for years until the public is ready to ac- 
cept it, And when the product goes on the 
market, the money may roll in to the holder of 
@ new and much later patent, 


‘Anyone Own a Buckboard? 


While moving some junk from a building in 
which my brother once had a business, I 
found what I believe to be a fiber ring, appar 


ently in unused condition, for the friction 
drive of an Orient Buckboard. My brother once 
owned one of these vehicles and I remember 
we frequently had to replace the fiber ring on 
the rim of the wheel that engaged the disk on 
the flywheel. 

The ring has a 16-inch o.d., 13%-inch id., 
and is about an inch thick. There are 12 holes 
for %-inch bolts equally spaced around the 
circumference for attaching the ring to the 
driving wheel. Anyone having any use for this 
ring can have it by paying transportation. 

R. C. Hoyt, Chatham, Va. 


Hotter Hot Ones 

Your Alex Markovich [“Test-Driving Stock- 
Car “Monsters,” May, p. 64] calls the Chevy 
409-hp. job the “hottest hot one,” says it ran 
0-60 m.p.h. in approximately 6.7 seconds. He 
seems to find this nothing short of astounding. 
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incwuons 1G" Power Screw & Nut Driving Outfit 


KLEIN'S—Dopt. 237 
227 W. Washinaton St. 


“TOOK IN $217 
FIRST 10 DAYS” 


‘Some make more, someless... ~ 


We help you to start Your 
‘Own All-Year Business 


Make Big Money! With 
our easily operated, 
highly efficient Wali 
Washer, Charles Stelle 
took in $217 in first ten 
days, E. L. Goss took in 
more than $10,000 in one 
year. G. H. Jones wrote, 
samuade @ net profit of 
$1200 on one job.” Ai - 
no wonder—this machine washes walls 6 times 
faster and better than by hand and with no 
mess—no drop cloths needed. 

Your Money-Making Opportunity »« We 
want more men to go into this profitable busi- 
ness for themselves and enjoy independence— 
freedom from layoffs and bosses. Customers 
everywhere—homes, offices, schools, churches, 
hotels, etc. How much you earn depends largel 
‘on you, but we help you to start and work wit! 
you for your success. What you take in is 
mostly profit. No need to rent shop or office: 
‘operate from home. Can start spare time until 
your full time is ju 
OURS IS NOT A LEASE ARRANGEMENT + You 
are free to operate in an independent manner. 
You sign no contract. You own the deterger 
outright and are always your own boss...and 
every dollar you take in is yours to keep. You 
pay no fees, or dues, or royalties to anyone. 
And you take no risk, Your deterger is fully 
guaranteed and enough supplies come with it 
to return far more than your investment. Many 
earn the cost of the deterger in a week or two. 
It costs nothing to get the details...write TODAY. 


Lote No Time—Send Coupon Today for All the Facts 


jut Your WALL WASHING 
MaciINE and how I can atart my own permanent, 
Profitable business. 


Addee 


iy 


75 POWER wis, 5378 
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But: The test of the Pontiac 405-hp. Grand 
Prix indicated it could run 0-60 in 6.1 seconds. 
And in rainy weather, which naturally de- 
creases the traction factor. I've heard reports of 
the Pontiac 405 engine, using a lower ratio rear 
end than the one on your test car, accelerating 
from 0-60 in close to five seconds flat. Try a 
report on one of those “monsters.” 

Davin E. Bec, Middletown, Ohio, 


Kennedy Rocker Takes Ribbons 
Last year, seven of our sophomore boys 
icked your Kennedy rocker (Jul, Aug., Sept. 
"61) for industrial-arts class projects. The con- 


struction proved quite educational since it 
called for many general woodworking skills as 
well as many new operations such as wood 
bending and cane weaving, At a local indus- 
rts fair, two hoys—Ronnie Kelley and Bob 
won ribbons for their rockers, 
W. W. Instiveron 
Norwood ILS., Norwood, Mo. 


Hot Tip on Hot Jet 


We read with great interest Frank Harvey's 
Our Hottest Jet” [May, p. 53]. 
ument control system for 
ft was designed and de- 
nufactured by the 
Westinghouse Defense Center—not by General 
Electric. The 10,000 employes here would 
appreciate your bringing this error to the at- 
tention of your readers, 

Rosext A. Deasy 
Westinghouse Defense Center 
International Airport, Md. 


Old Engine Identified 
The picture sent in by T. M. West [“PS 
Readers Talk Back,” May, p. 16] is that of an 
engine used in small, portable cement mixers 
25 to 30 years ago, It was a hit-and-miss affair. 
It would pop; then several seconds later, pop 
in. He can look it up in Dykes Encyclopedia 
of Engines. 
Steve Coxxovien, Granite City, TL. 


.. + The little engine was used to drive both 
water pumps and cement mixers. And originally 
lid have 1 make-and-break magneto system. 

F, E, Saunpens, Bovard, Pa. 


RCA training at home can be the 
smartest investment you ever made 


Fascinating 
THEORY EXPERIMENT 40 SERVICE 
40 LESSONS 40 LESSONS PRACTICES 


Look what 
you get in 
the Course in 
Radio and 
ee eed | a | 
Fundamentals ; 


15 KITS 


to build a Multimeter, 
AM Receiver and Sig- 


Sieny oe eee) ee. 
experiments, inte- 

grated so as to demon- SONAR 
‘strate what you learn in 

the lessons and to help AM RECEIVER GENERATOR 
you develop technical Have. the satisfaction of 

skills. Each kit is fun to r 

put together! 


‘Algo, comprehensive, fullyintegrated home study courses in Practical work with the very first lesson! Pay-only- 
* Television Servicing + Color Television + Automation _ as-you-learn! No long-term contracts to sign! No 
Electronics + Transistors + Communications Electronics monthly installments r¢ 
+ Computer Programming. Stake out your future in elec- study group at a time, 
tronics with any one of this wide variety of courses. 


juired. Pay only for one 
and when you order it! 


SEND FOR FREE HOME STUDY CATALOG TODAY! 


~U 


RCA INSTITUTES, INC. Home study Sehoot, Dept. 3-92 
The Most Trusted 


[A Service of Radio Corporation of America 
Name in Electronics 


RESIDENT SCHOOL COURSES 
In Loe Argan and New York City oer 


380 West Fourth Steet, New York 14,N.Y. 


booklet “Your Career ia 
ing propram. No salesman 


14N. 
ries a, Cail. 


S5H1 Royatnoune Aves Montreal 9, Quebex 


GET READY FOR THE SPACE » 


See the Stars, Moon, 
3” ASTRONOMICAL REFLECTING TELESCOPE 


ay shes die a ak Vola PELeacor 
‘tock, No. 85,090-6 

1" Astronomical Reflector Telescope! 

EU rpg. re irmion Pree Met Pesenea Sa, 


OPAQUE PROJECTOR 


Ca nara es A mc 


100K. 
$25.85. Postoald 


ASTRO-COMPASS AND TRANSIT 


War surplus! Astro Compass slone cost Gort. 
BTS. We have added « Sighting Level to improve 
ematlity. Hundreds of uses in carpentry, brick 
laying, foundation work, sereding, Irrlgution or 
drainage. Such telow eva of oninary warring 

Tor do-It-yourselfers. 10%" 


$19.05 Postoald 


6x30 WAR SURPLUS AMERICAN-MADE BINOCULARS 

Big savings—brand new. Crystal clear view. 
ing—8 power. Optics Tully coated. Individual 
focus. Exit pupil Smm. Approx. field-—445 
nt 1000 yds, Excellent Tor spectator sports. 
faces, hunting, ete. Normally costs $100 Up. 
Complete’ with’ carrying case and sirap 

‘Stock No. 963-M . 1833.00 Postpaid 


7x 50 BINOCULARS—a Terrific Buy! 
‘Stock No. 1544-N (tax inet.) ase Pal, 


ISH’ WITH A MAGNET 
Go Treasure Hunting On The Bottom 


Povcinating fu at 


pee eee et | 
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¢ SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE-UP 


“AMAZING SCIENCE BUYS 


-for FUN, STUDY or PROFIT 


SPELLBINDING EXPERIMENTS with 
SILICON SOLAR CELL AND SUN BATTERY! 

Hari a, pete 
lg ta rg 
he ant ante ea 

haat aes UP 
cris a aoe ga at 

Rodis 2a 

225 Pot 


. $1.80 Postpaid 
Solar Cell and Photaceil Handbook. Fascinating 112-pesr Handbook 
eh and Selenium projects, demonstrations, otc. Expl 
fe thnory. performance, Gives infrared and ultee=riolet 
jana. Paperbound, O° x I 
Stock No. $230. 


USE THIS AIR FORCE BUBBLE SEXTANT 


ANYWHERE—Land or Sea 
ANYTIME—Night or Day 
Lighted bubble makes “an: 
<tnywhere Use" possible 
ploy as straight sextant to meas- 
hire. “elevations re d to 
bubble or horkzon; or measure 
with. self-contained 
iven mechanism that 
ows degrees and minutes of 
ation through a tworminute 
ting’ on a dial “counter, 
i prism (for wae with atte 
atizinge lens, 4 
Sun “shades.” adjustable focus, "rubber-padded er 
piece. Extras: suspension hook, spare bulbs, theostat- 
Eontrolied battery case, Measures. 120 dexreo. angle 
from 10 degrees to + 110 degrees. Vernier drum 
fends ta 2 minutes, May be Interpolated to 1 minute, 
In late use by USAA 
TOSTM meta $32.50 Postoaid 


32.00 Postpald 


sides bubble, 
Fal. horizon). 


‘onittton 
WOODEN SOLID PUZZLES 


Teehre 


‘Stock No. 70.208-N. 


i BUILD A SOLAR ENERGY FURNACE 


‘A fascinating now feld, Build your own Solar Furnace for 
igen Bauy' Inexpensive 


Fun 
Frome! Lens 


to, metal, "Bets 

1 Glameter 

70.130-M_. 0 remmel Lens 
Vi="sQ. FRESNEL LENS FAL. 19” 


$6.00 Postoald 
$4.75 Pea. 
LARGE SIZE OPAQUE PROJECTOR 
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The march of SCIENCE 


By Martin Mann 


Transfer station above the moon 
A new and hairy scheme looks like the most promising way to 
land Americans on the moon on schedule. It’s called lunar ren- 
dezvous. Instead of shooting a huge spaceship direct to a land- 
i or assembling the ship from parts orbiting around Earth, 
idea calls for a transfer of men and capsules just above the 
moon. It's dangerous but efficient. 
The moon ship would blast from 
Earth toward the moon but not land 
BPuew there; it would circle in an orbit 100 
OREM = miles above the moon. Two of the 
ASTRONAUTS 
stronauts would then enter a small 
rocket called the “bug” and zoom 
away from the mother ship to land 
on the lunar surface—like sailors in 
a liberty boat going ashore from a 


battleship. 
| .. To return, the astronauts would 
[, MOTHER SHIP blast the bug off from the moon and 
na ue meet the mother ship in its orbit. 
‘ ka = They would transfer back, abandon 
REANDONING BUG the bug, and rocket home in the 


mother ship. 

The main advantage is weight: 
Lunar rendezvous would reduce the 
total load to be blasted off from 
Cape Canaveral by almost half. One 
standard C-5 booster, instead of two, could do the job. 

The disadvantage is risk. If something went wrong in other 
lunar landing methods, the astronauts could probably get back 
to earth. If they missed the critical return meeting in the lunar 
rendezvous, they'd be gone for good. 


CAPE CANAVERAL 


Secret of the universe—around the corner? 

The most confused of modern sciences this summer became 
simultaneously a little more confused and a little clearer. That’s 
the way it goes in particle physics, the fascinating search for 
nature's ultimate secrets: What is the universe made of? How 
does it operate? The Final Answer may be just around the corner. 

The confusing clarification is the discovery of two distinct 
forms of the neutrino—one of the 30 or so basic building blocks of 
matter. This is confusing because it adds still another “elemen- 
tary” particle to a weird assortment already too varied to under- 
stand. Yet it does offer the first hard clue to one of the funda- 
mental forces of nature. 

The neutrino has always been an oddball. It used to be called 


CONTINUED Li 


The March of Science . . . continued 


the atomic ghost because, for decades after its existence had 
been predicted, it couldn’t be “found.” It has no weight and no 
electric charge, and is the only thing in the universe unaffected 
by gravity. It can travel tremendous distances through any ma- 
terial before it gives itself away by bumping into another atomic 
art. 
a The neutrino is so elusive that direct experiments are just 
barely possible even with the most elaborate equipment. The 
discovery of the distinct neutrino types required an unprece- 
dented 800 hours of operation of the world’s biggest atom- 
smasher, the AGS at Brookhaven National Laboratory on Long 
Island. A cosmopolitan group of scientists (U.S., French, Greek, 
Indian, Canadian) from Columbia University worked six months 
and managed to catch 50 neutrino “events.” (The Atomic Energy 
Commission picked up the tab, which ran over $1,000,000.) 
The Brookhaven-Columbia team used the AGS’ powerful beam 
to smash atoms of beryllium. Some of the fragments changed 
into neutrinos, and a few of these ran into a detector called a 
spark chamber. The spark chamber was shielded, to screen out 
other atomic rays, by a 5,000-ton steel room with a wall 42 feet 
thick, made of armor plate from obsolete Navy ships. An incal- 
culably vast number of high-energy neutrinos sped through the 
armor into the spark chamber. But workers could find evidence 
of just 50 that bumped into aluminum target plates there and 
knocked out other atomic fragments, which the chamber measured. 
The scientists had expected that the neutrino-aluminum col- 
lisions would generate equal proportions of two kinds of atomic 
pieces: electrons and muons. But all they got were muons. 
They concluded that there must be one neutrino type that pro- 
duces only muons, and another that produces only electrons. 
This finding raises new hopes of understanding the “weak 
interactions.” Neutrinos take 
mental force that governs cert: 
ther experiments—at Brookhaven and at 
may pin down the “W-particles” of w 
would add still more pieces to the puzzle. 
could also help clear up the whole mess. 


. Success 
But then again, it 


The permanent plastic pill 

Two Navy doctors are working on a capsule that may dole out 
medicine inside the body steadily year after year. Instead of 
getting daily shots, a patient with a chronic illness—heart di 
ease, diabetes, cancer, bone infection—would have implanted 
within him one capsule and never need another for five or s 
years. The pill, smaller than your fingernail, is made of Silasti 
a silicon rubber that lets drug molecules leak through at a reg- 
ular, very slow rate. So far, Drs. Judah Folkman and D. M. Long 
of the Naval Medical Research Institute at Bethesda, Md., have 
tried it only in dogs (to release heart-stimulating thyroid hor- 
mone). The big problem is that it works for a week—then a fiber 
coating builds up around it and clogs it. 
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YOU Mowe Vile FPLAVOR...AND 


EVERYONE LOVES THE AROMA! 


= When you light up your pipe with HALF AND HALF, 
the people around you enjoy it almost as much as 
you do, That's because no other pipe tobacco has 
such a delightful aroma—and such a distinctive taste. 
= HALF AND HALF is a mixture of choice aromatic 
tobaccos... specially selected and blended for mild 
taste and friendly aroma. So, relax and light up— 
your pipe is welcome everywhere when you smoke 
HALF AND HALF. 

™ Buy and enjoy famous HALF AND HALF in the 
pocket pouch or vacuum-packed humidor tin today. 


CONFIDENTIAL! 
(For married men only.) 


YOUR BETTER HALF 
WILL LOVE THE AROMA 
OF HALF AND HALF! 


A CARGO OF CONTENTMENT IN THE BOWL OF ANY PIPE! 


(ErHE AMERICAN TOBACCO COMPANY 
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‘The March of Science . . . continued 
Electric power without wires 

The tantalizing old idea of beaming 
energy through air and space seems 
about to become a reality. A team at 
Purdue headed by wiry-haired, square- 
jawed Prof. Elias M. Sabbagh has 
adapted new microwave radio tech- 
niques to achieve remarkable efficiencies 
in power transmission. 

Microwave tubes generate hundreds 
of kilowatts and—because the waves are 
so short that they can be sharply fo- 
cused—much of this energy can be de- 
livered to the receiver. The trouble 
comes in converting the extremely high 
frequency—500,000,000-plus cycles per 
second—to the 400 cycles or less that 
electrical machinery demands. Recti- 
fiers can make the conversion, but were 
miserably inefficient at microwave fre- 
quencies. Now Prof. Sabbagh’s group 
has improved both vacuum-tube and 
semiconductor rectifiers enough to get 
60-percent conversion efficiency—at 40 
watts. 

This is a long way from what it takes 
to light a house. But it may handle 
offbeat jobs. For instance, power might 
be beamed at a satellite passing over- 
head, to operate heavier equipment than 
batteries could supply. 


Pasteurized water 

Farmers now have a foolproof way to 
get pure water for their homes and 
barns, reports Charles O, Shults of the 
Warren Rural 
Bowling Green, Ky. An electric pasteur- 
izer takes pond water from a sand filter 
and heats it to 161 degrees for 15 se 
onds to kill germs. It handles 500 gal- 
lons per day, using about 25 kilowatt- 
hours of electricity. The big advantage 
over chlorination systems is the sure and 
simple operation. 


Make-believe violence turns real 
Does a scene of a savage beating in a 
TV Western incite the audience to real- 
life savagery? A new test by Canadian 
researchers suggests the pessimistic an- 
swer that it may. 
CONTINUED 
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AIRMAN 


‘an renee sive 
1S YOuRS. 


Air Force Recruiter to Paul Looney, New Haven, Connecticut 


“Let’s talk about your next few years.” 


Today we live in the beginnings of the Aero- 
space Age. It is an increasingly technological 
age, with great rewards for skilled specialists. 
‘The Air Force offers qualified young Americans 
the opportunity to build exciting and rewarding 
futures in such advanced fields as aircraft and 
missile maintenance, electronics, administra. 
tion, security. 

If you recently have been, or shortly will be, 
graduated from high school, why not stop in 


Airman 3¢ Paul Looney P cuip 

! Career Information, Dept. MPS29, 

Box 805, New York 1, New York 

Tam a citizen (or resident) of the U.S.A. 
Please send me your illustrated booklet. 


is now a Fire Protec- ™% 
tion Specialist, assigned 
to Plattsburgh Air 
Force Base, N. ¥. Air 


Force Aptitude Tests 


and talk with your local Air Force Recruiter? 
or clip and mail this coupon. 

Attention honorably discharged veterans: Take 
advantage of your military training through the 
Prior Service Program, You may enter the 
Air Force with your previous rank. Your local 
Air Force Recruiter has the details. 


For America's fe id your own, 


Join the Aerospace Team... 


U. S. Air Force 


had indicated this ca- 
reer field would be right 
for him. His perform- : 
ance record confirms it. City 


Name. 
Address. 


County. 


MEN PAST40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 

If you are a victim of_these symptoms, your 
trouble may be due to Glandular Inflammation, 
A constitutional Disease that requires speci 
types of medical treatment. Neglect of such In- 
flammation causes men to grow old prematurely 

and often leads to Incurable conditions. 

Most men, if treatment is taken in time, can 
be successfully NON-SURGICALLY treated for 
Glandular Inflammation. If the condition is ag- 
gravated by lack of treatment, surgery may be 
the only chance. 


NON-SURGICAL TREATMENTS 


The NON-SURGICAL New Type treatments 
used at the Excelsior Medical Clinic are the 
result of discoveries in recent years of new 
techniques and drugs, plus over 20 years research 
by scientific technologists and doctors. 

Men from all walks of life and from over 
1,000 communities have been successfully treated 
here at Excelsior Springs. They found soothing 
and comforting relief and new health in life. 


EXAMINATION RECTAL-COLON 
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The March of Science .. . continued 

The baleful effect of some “entertain- 
ment” is an ancient worry. And the only 
people who have examined the problem 
with more or less open minds—psychia- 
trists and social scientists—have reached 
opposing conclusions. Some say that fic- 
tional evil or violence lets the audience 
blow off steam harmlessly. Others say 
the audience is led to imitate what it has 
seen or read. 

Solid evidence-on either side—is un- 
derstandably hard to come by. But 
R. H. Walters, E. L. Thomas, and C, W. 
Acker of the University of Toronto and 
the Ontario Hospital tried this experi- 
ment: 


ked one group of volunteers to 
“memory test” of a s cond 
group. The first group was to “punis| 
wrong answers from the second group 
by giving them electric shocks. The se- 
verity of the shocks was adjustable, and 
the first group was given a taste of the 
various shock levels. (The memory test 
a fake, but the first group did not 
know that.) 
Then half the first group was shown 
uous movie about teen-age 
he other half saw the switch- 
blade fight scene from the movie Rebel 
Without a Causi 
The scien' 


wanted to know if the 


influenced the volunteers to 
the severity of the “punishment” 
administered. There was 


considerable before-and-after difference. 
Those who watched the innocuous mov- 
ie dealt out milder shocks than they had 
before. Those who saw the vicious fight 
sequence consistently dealt out. stiffer 
shocks. 


Flu coming 

Watch out this winter for 
(technically, influenza strain 
going to be a bad year, 
Public Health Service, which is pressing 
a campaign for inoculations beginning 
right now. One or two shots before wi 
ter are recommended, especially for the 
chronically ill, pregnant women, and 
anyone older than 45. 
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Here it Is—the exciting, all-new 1963 Lafayette Catalog, 
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Does Your Boat 
; Need a‘Shave’’? 


= Des your boat seem sluggish now 


compared with when you put it into 
the water? This may not be just your 
imagination. Your boat may need ave.” 

That's the report from engi at Out- 
board Marine's testing station in Naples, 
Fla. They moored a 16-foot fiberglass-ply- 
wood boat in salt water and after 80 days 
found that accumulated scum and marine- 
growth “whiskers” had dropped the speed 
of the boat more than eight miles an hour 
with one man aboard. 

Identical 30-day fresh-water tests showed 
similar, if less pronounced, speed losses. 
The scum and marine growth worked like 
hundreds of tiny surface brakes on the hull. 
Surface dirt and scum picked up in trail- 
ering boats over highways and rough roads 
had the same effect. 

To restore the original speeds, you need 
plenty of detergent and water, a scrub 
brush and rags. Clean the hull and lower 
parts of the motor, Scrape off clinging 
barnacles. 

A good rule of thumb, in either fresh or 
salt water, is to haul out the boat every 
three weeks and scrub it down. You can 
do it right around the mooring where 
there’s plenty of water available. 

Antifouling paint helps resist. growths 
and scums, and is readily available at most 
marine suppliers. 


Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch- Relieves Pain 


For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 

Most amazing of all—results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 


problem!” 
The secret is a new healing substance 
(Bio-Dyne®)—discovery of a world-famous 


research institute. 

This substance is now available in eup- 
pository or ointment form under the name 
Preparation H®, Ask for it at all drug 
counters, 


LEARN PLASTICS 


COMPLETE LOW COST SHOP METHOD 
HOME TRAINING NOW AVAILABLE 


tles in. Plastic 
ete, are 


T, €-2, PORTLAND 12, OREGON 


HOME-IMPORT 


BUSINESS-Make Big Profits 


New Drop Shij 
first day profits! Deal direct 


Plan offers you 


ce 
ba 


i —} with overseas sources at prices 
shown.’ Dazzling bargains with 

Tomiie no investment. Fullor spare time. 
Pists'$8.14 Write for FREE BOOK today to... 


__ MELE 15848 Sopaee ep 200 ac Rea 


TELLS HOW TO SELL YOUR INVENTION J 


it you believe has merit, write us 
ted booklet “How to Go About 


fe work with manufacturers, and 
clot reveals present markets, qualities of a saleable inven- 

ity rates being paid by manufacturers, Book- 
fered to encourage hew ideas we might sub- 
‘cturers. Just send name (no drawings, please) to 
Kessler Sales Corporation, Dept. D7$,Fremont,Ohle 


POWERFUL NEW INVENTION, ONLY 2” LONG 


SHOOTS THRU 100 
B-B SHOT’ ... 


|AKE THIS TEST .... Load your 
“BB Shot and fire against this magazine, Notice that it drives 
BB's through more than 100 pages. Though only 2" long x 1” 
ter, this pocket-size device has amazing power and 
for targets, pests and hunting. Scientifically 

pow y- 


TATE TRA INING SERVICE | 
DEP 


SEND FOR ARZé BOOK 


ON YOUR FUTURE IN THESE 


GROWING INDUSTRIES 


ELECTRONICS 
TELEVISION —~ 
RADIO yi 


sation, industrial electronics, and 
‘book tells how thousands have 


AUTO MECHANICS 


eae 


Fost, Right, Eory .. that’s how National Technical Schools 


H = 
area 


et 
(Cheek her interested 
ver 


BE YOUR OWN 
MUSIC TEACHER 


$484,196, Free Booklet Telling, Mow, Eaaily You Can 


Guitar, iene “ANY. Yostrument 
Wy. 


AY to traym male at lame. Xa ee 

ne "teacher, hse, Sree 
nici’ out oes ta ‘Thousands now 
ESCIRO 0 ‘at ts 
‘thes tae Gly’ afew cet 4 ong. 
‘er the world. { Eatablhed 1898, Chott 
tion De 


MAIL COUPON FOR FREE ILLUSTRATED BOOK 
ind ous. why our cours can teach, vou aulekly, 


"Bree Houklet. 


tntay 

SCHOOL OF MUSIC 

STUDIO 159, 
ington, N.Y. 


TU. 5 scwoon oF wusi 
Siudionrad, Port Washington. Ms ¥- 

| Please send mo your 36-page INlustrated Free Booklet | 
1 


TURN 58c INTO $6.00 CASH PROFIT 
AT HOME IN SPARE TIME—METALIZING 


Now you can invest 5ée in material and get back $8.95 
‘and minke 86.00 for your time in this fascinating home 
business. “Hundreds make good extra money in side- 
line work. $o Euxy~so much Fun!" Eternalize” baby 
tahoes, other keepsakes, ‘Bigg market everywhere. No 
face-to-face selling. Write for facts FREE, plas fi 
Bancing plan. No obligation. No salesman will call. 
WARNER ELECTRIC, 1512 Jarvis, Dept. M:I-K, Chicago 28, 


GARDENCRETE CENTER 


A New Business Opportunity 
for Men of Modest Capital 


Gardencrote Center denotes @ new wayside 
industry. covering the making and selling of 
decorative masonry. It sparks latent possi 
actical oppertunities. Opens up new horizons 
ess potentially huge but long neglected, It is 
sstment franchise operation. w' 
exclusive privileg 
A timely busine: 
‘and opportunity for expansion, Markets are 
broad: profit possibilities are generous. 
Practically every home owner is @ prospet 
tive customer. No experience or spec 
building required, We supply complete 
equipment, as well as manuals covering 
manufacturing and selling. Thousands of 
good territories are available. but those 
‘who act quickly get the choice of the select. 
Write at once for pros- 
pectus “The Garden 


erete Center Idea”. 
COLORCRETE INDUSTRIES, 
121 Ontews 
HOLLAND, MICHIGAN 


oe 


ties into 


| 


Play pool protects jet engine 


A child’s inflatable wading pool is being 
tie out here as a protective covering for 
the inlet of a jet-engine pod. N. M. Zodrow, 
Rohr Aircraft plant superintendent at Au- 
burn, Wash., found it just fits and is cheaper 
than the plastic covers previously used on 
the nacelles his company makes for Pratt & 

Whitney jet engines. 
Zodrow is now ordering the play pools 
| in large quantities—and in plain colors. 


Eccentric-wheel bicycle 


Off-center hubs on the wheels of the bi- 
cycle above give it a jumping motion not 
unlike that ts perienced on a bucking bronco. 


Put together by a Clearwater, Fla., bicycle 
the odd bike makes a big hit when 
len in local parades. 
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Bip, 


OTOP TALI wscsertany 


Smart idea: A low-cost sharpener for drill bits 


Got a little gadget in the mail the other day that caused quite 
a stir around here. For two bucks, it promised to sharpen old, 
dull drill bits automatically. We decided to give it a try. What 
it amounts to is a 3” aluminum oxide grinding wheel mounted in 
a metal guard with a “4” shaft 
that can be chucked in any elec- 
tric drill, The guard is screwed 
to the edge of a scrap block, and 
a V-shaped guide holds the bits 
against the wheel at the proper 
lip and relief angles. You simply 
feed a bit against the wheel for 
a light pass on each lip. 

Tests were made on the old- 
est, dullest bits we could find, 
and the results, shown in the 
table at left, turned up some sur- 
prises. In all cases, the sharp- 
ened bits cut about as fast as 
new bits of equivalent size. 
Tests in deep holes also showed 


| va" | 172" | no tendency for the bits to cut 
BEFORE SHARPENING |3%4 sec. | 10 sec. 30 sec.|32see.| oversize or out of true. 
[arren swanrenine] zsee.[ asec.| See.[ Ssee.[150e.] You don't, of course, get a 


true conical grind, because the 
drill lips are held in a fixed position against the wheel and are 
thus ground flat. While this is less precise, it proved adequate for 
jobs not involving critical machinework. Our opinion: Consider- 
ing what you pay, the tool is a handy shop accessory for quick 
touchup sharpening. It takes bits up to %” and, with a supple- 
mentary guide, can also sharpen chisels and other blades. It’s 
sold by Coastal Abrasive and Tool Co., 42-33 Northern Blvd., 
Long Island City, N. Y. 


Coming soon: Variable-speed shop tools 

Ever wished you could slow down a drill or saw on some mate- 
rials, then speed it up again for others? The old trick of inserting 
a light bulb in the circuit cuts speed, of course, but it also cuts 
torque, and you wind up with no power. Now the dream of a 
truly variable-speed shop tool is about to come true. GE engi- 
neers have come up with a silicon-controlled rectifier that lets 
you vary a motor’s speed without losing torque. Best part is that 


CONTINUED rh) 


FREE 
- CAREER, 
BOOKLET. 


To guide you to a 
successtul future in 


ELECTRONICS 
RADIO-TV 
COMPUTERS 


ELECTRICAL 
ENGINEERING 


‘This interesting pictorial booklet tells you 
how you can prepare for a dynamic career 
as an Electrical Engineer or Engineering 
Technician in many exciting, growing 
fields: 

MISSILES + AVIONICS > AUTOMATION 
SALES + DEVELOPMENT 
ELECTRICAL POWER * ROCKETRY 
RADAR * RESEARCH 
Get all the facts about job opportunities, 
length of study, courses offered, degrees 
you can earn, scholarships, part-time work 
= a8 well as pictures of ‘the Milwaukee 
School of Engineering’s educational and 
recreational facilities, No obligation — it’s 

yours free. 


MILWAUKEE SCHOOL OF ENGINEERING 
MAIL COUPON TODAY 
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| SHOP TALK 


it's tiny enough to fit inside drills, saber 
saws, and other portable tools using uni- 
versal motors. Watch this magazine 
for a report of the first tool to incorpo- 
rate this remarkable built-in speed 
changer. 


A new high-speed saber saw 

Those people at Weller Electric have 
pulled off a slick bit of engineering. 
They've taken the same high-speed vibra- 
tor drive used in their finishing sander 
and applied it to a new type of superfast 
saber saw, due to appear shortly. The 
blade makes 7,200 cutting strokes a min- 
ute, but travels only 3/16”. The idea: 
The fast, short strokes cut quickly and 
cleanly without tearing and bucking, An- 
other bit of good news is the price: 
$22.95. We'll be putting one through its 
Don. 


paces s 


That nut-and-bolt mystery: 
It still haunts us 

Remember that trick bolt with the nut 
in the middle? After the answer ap- 
peared (July), a couple of readers chided 
us for describing the bolt as not appear- 
ing to have any joint when in fact it did. 
We + honestly ‘didn't intend to confuse 
id: “Close exami- 
” And truthfully 
frustrated editors 


it doesn’t—as s 
quickly found out. 

We also received many fine sugges- 
from readers on alternate ways of 
solving the puzzle. The one that cropped 
up most frequently was heating the nut 
and chilling the bolt to permit the two to 
slip together. We checked this with our 
technical department. Unfortunately the 
report is that there wouldn't be sufficient 
expansion and contraction to make it 
work. But it's a nice try. 


Good to know 

Spray-on lubricant for taking the stick 
out of drawers, hinges, and the like 
comes in a pushbutton can for 89 cents. 
It’s called Elmer’s Slide-All. 


GET REMODELING 


IDEAS 


AND 


PLANS | 


doin Masonite’s Home Improvement Club 


You can improve your home, inside and out, 
with easy-to-follow plans when you join 
Masonite’s home improvement club, You get 
weekend home improvement project plans 
every other month, plus a 16-page, full-color 
booklet with ideas for almost every room in 
the house. 

With these complete plans and quality 
Masonite hardboard products, remodeling 
your home can be fun, easy and rewarding. 

Join up now! The low cost of only 50 cents 
a year takes care of postage and mailing. 


42MASONITE shows the way! 


Masonite is a registered trademark of Masonite Corporation 


LEARN eae icS 


technical man, you must understand 


as just 
study course which can bring you up to date in these sud- 
jects, Don’t let inadequacy in math hold you back. Write today. 
GRANTHAM SCHOOLS, INC., Dept. 250-P 
1505 N. Western Ave. _Los Angeles 27, Calif. 


ae REPAIR 


Learn at home the low cost Sweazey Way 


Watch reoatcine pare up to 88 
eryee making reise Hehe away op Seite and Aumerias 
eded. Special ded 


te 8 son ‘and opportunity 
facta "Write today. No sblleation 


CHICAGO SCHOOL oF WATCHMAKING 


This month's plan—G: 
Remodeling with st 
Cabinets and drop-down worktabte: 


ee 
| MASONITE CORPORATION 
I Dept. PS-9. Bo 
{en 

Enroll mein M 
1 ing tir 


ene | 


I temps ond 
Also will locate poor 
‘rsenda roca wLing, poor eomncion se $9950 


SEND NO MONEY WITH ORDER— 
PAY POSTMAN NOTHING ON DELIVERY 
Fe 


Dep 218,911 Fae, Now You 37, 21. 
eh Mee 61 poy ot ep 


r 


you can always 


BE SURE OF A JOB 


UPTURED 
BE FREE FROM TRUSS SLAVERY 


EVER, be rid of Rupture Worries. Then Why Do you 
put up with wearing « griping, chafing and unsanitary 
truss the balance of your life? If you do, it will NOT 


WHY NON-SURGICAL Methods of Treating Rupture 


are so successful today. No obligation. 
Excelsior Medical Clinic 
Dept. 6225, Excelsior Springs, Mo. 


Learn PACKAGING! 
vaccaces: WITHOUT SELLING! 


FOLEY SAW FILER, 


Hae yeu bee. ald of or 1 1f you want security 


olay saw 


Tie dod tn? dnb apes 
k: nt ngead mi 300 10, 300 saws + id over 1500 the Se year, 


) etd 


g 
KI 


get into operating or repairing 


EARTH MOVING “EQUIPMENT 


Reveals 200 Ways 
to Make Extra Money 


‘YOU can turn your spare hours nto 
sash (to fhm week) by nellou pra 


Atin.: S.K. Hutch, Box 368, Braidwood, 


NEW CLOG-PROOF TOP 


PULL TO OPEN | 
PUSH 


TO CLOSE 


TECHNICAL INSTITUTE | 


UNION INSTITUTE, Lakewood, Q10, New Jersey 


When Writing to Advertise 
Please Mention Popular Science 


MAKE YOUR FORTUNE 
famous Spring-Step C\ 
Slur Gach Sonus and 


jus insurance betiefite—iree to qualified 
lors. Write today. 


ORTHO-VENT Shoe Co., 
429 Brand Road Solem, Vis 
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§3 to °5 an Hour with Simple Tools! 
FIX Estee APPLIANCE AT HOME, SPARE TIME OR FULL TIME. 


CASH 
FOR PART TIME 


IN SPARE TIME 


PROFIT !n your spare TIME 


BIG OPPORTUNITIES. WE TRAIN YOU. 
HE FREE Book offered below was a big 


to repair, speeds your work, makes sure cach 
Job is done right, ready for you to collect the 
money coming to you. 

Here's the big-demand business you've been 
looking for! — and the chance to train for it 
with methods proved successful for over 


first step for men like Reld, Clem and 
Adams, shown here — and many others! 
YOU TOO can have a steady, good-paying 
business of your own right in your home. 


$510 — Spare-time at start, full-time later. No ¢: 
perience needed, no big investment. Learn 
EXTRA how to Repair ‘Electric Appliances. Pays 
IN ONE MONTH = ® ‘0 $5 an hour! 


Get In On This “Boom” — NOW! 

FOUR HUNDRED MILLION Electric Ap- 
pllances, large and small, are in use right 
now in American homes. Seventy-six mil~ 
lon MORE are bought each year. People 
need them fixed, good times or bad. YOU 
make good money doing it. Work in your 
‘own basement, garage, even on kitchen 
table. You need only few simple, basic 
tools. We train you, at home, to make 
steady money — earn while you learn. 


Quick Way to Learn 


at 


, ERNEST H. Our 24-page FREE BOOK tells how you 
APAMS” can “cash in" on America’s Electric Ap- 
exten,‘ Ditance Repair boom. 
FREE Sample Lesson shows how our easy. 
$400 —glearly pletured instruction ‘prepares you for 
fop earnings and s profitable future in this bis 
EXTRA teid. Ail for fess than 20¢ a da: 


At no extra charge we provide all parts for 
your own Appliance Tester. It shows you where 


; SMALLENGINE REPAIR PAYS BIG! 
‘Outboard ~ Pawermewer ~ Chain Saw * Tractor 
MAKE EXTRA MONEY — or fix your 
‘own engines and SAVE! Illustrated, easy-to- 
learn Home Study Course quolifies you as ex 
ert, Free information. Write today! 
INCOLN TECHNICAL INSTITUTE | 
Suite 9-G, 472 Markot Street, Newark 5, M. J. 


A BUSINESS OF YOUR OWN 


REPAIR HYDRAULIC JACKS: 


Ear while you lean at hom. Mins of ck in ge an aut-serice 

long tckers Body shoo, ges acorn, fama ned seri 
‘show you HOW ~ any step by sep directions and what tcl fous, 
xan UPTO $5 on hour In spare tein your basement vag tart 


NS 
306 


mar iectrie Appliance 
Repair Gourse and'a Pree 
jample Lesson." T am Di 
ticularly interested int 
C1 Spore Time Eornings 
Basins of My Own 


TEDDY RYAN, Norfolk, V: 

“1 have always liked working with my hands, 
and locksmithing seems to be what I've 
looking for. I've increased my monthly earn- 
ings by $200 just during my training period 


LOCKSMITH 


Add SO -100%% 10 YOUR INCOME. with 


Earn Extra Money RIGHT AWAY! All 
‘Special Tools, Supplies Furnished FREE. 
‘Age, education, minor physical handicaps 
don't matter in this growing trade. You can 
quickly qualify as a skilled locksmith. Study 
at home as little as one hour a week, Gain 


Practical experience through well-illustrated 


ot naar nena seomanim as rang pa ad 
INSTITUTE OF HYDRAULIC JACK REPAIR roces, peciorss and tate; lots, ender anid 
P.O. BOX 50 LOOMFIELD, he Sees: 
‘by Md. Bd. of Ed. a FREE Illustrated Book 
eaulbment— Boy fobrscnd @e FREE bonny flee 
locks, DICKS. — lesson Only school of it: Lic, 


MALE HELP WANTED 


PARES. kind. 
tate of N.J. Acc'd NHSC. Vet. App’d. Lock- 
‘Smithing Institute (Div. of Tech. Home Study 


for use with Schools). Dept. 208-2" Little Falls, NJ. 


~ MAIL COUPON NOW!-—— 


= == 
a ees Please send, ITUTE, 
ANYONE CAN SELL famous Hoover | without “opi: | LOCKSMITHING INST! Dept 200-2 
Uniforms for beauty shops, waitresses, | gatica, FREE | Littl Falls, New Jersey ! 
nurses, doctors, others. Miracle fabrics eo ae I 
—Nylon, Dacron, Wash 'N Wear Cot- Locksmith: | \2™*- ‘(Print here) ! 
tons. Exclusive styles, top quality. Big ling. *"and| gag | 
Jmoome, real future, “Equipment tree. eres tee: Ashes i 
loover Uniforms, Dept. PS-1, Textile No i 
Uniforms Salesman will | City Zone_State 
Bldg., Cincinnati 2, Ohio. Veal Check if Veteran 1 


chee 
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uy 0 F retail prices 

of comparable 
y} accordions .. 
™), IMPORTER TO You! 
Buy DIRECT from World's Largest 


Dealer. Compare our low Importer- 
bow mueh you 


ke te meke $1,000 A MONTH ? 


! 
fovcan YoU 
shor earls Rees 


fa ‘seconds teed. for 20 
{ yeoral Sclis for only S105; Write’ for Free sales kit, 


Merlite Industries, Inc., Presto Div, 
114 E, 32nd St,, Dopt. P-16Y, Now York 16, N. ¥. 


EXCLUSIVE DOUBLE-BEARING 
HEAVY DUTY PU 
jane *,2RAin © cingutar 

TY... 


Mood 4, Nod 


LABAWCO PUMPS, 


BLUE BOOK 
OF CRIME 


Given to men who want to get ints 


CRIME DETECTION 


FINGER PRINT IDENTIFICATION 


CATALOG 


Build Your Own Hi-Fi, Radios, 
Ham Gear,Test ae fave 50% 


Kis Simple sep yatep “erin 

Simple, sep oa 

alin gage ee oe “hem 
" 


| 
| Please send free catalog and name of local dealer. ' 

essen ery 
| Address... aia 


Zone. 


1 
POUND 
st 
| |$12-80 
Ae SEND FOR FREE EATALOG 
| | Fe BUR BARBELL 
Cael Lyndhurst 5, New 
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BB Magic Mail Plan-Make up 1 


TU aan Ee work ie SPRRE Ti Get into PLASTIC 
eee LAMINATING af at home 


Sostteee For the ee tine = simpltied 

machine beings the fabuioor profits St WELL EVEN 

Within therechot thermal Liioetne E Sar renwen You 

Tirivicarswiguemte temactita AM tupoly tne creulars you mall tobging back cath and orders 

ie adore serie = Se Sirs Ces 
daily odn or send pune oo postcard: No charge: 


Moke Thousands of Beautiful Art Creations rae 1517 Se 
‘At po cort to te, please ron ful details and 
outage peapald: No obligation. 


THE Taw] 
TRAINED 
wan 
Weite today for 
TRAINED MAN," whlch shows how to ear the 
gt Laven (LLB) degree through home study of 


iw Couras” Ait necreary Books ant lsmode pov 
‘convenient inoathiy terms, Write for PIREK law training book Voday- only 16 months to 2 years 


Blackstone School of Law, 307 N. Michigan Ave. sitions, bright fut 
Founded 1890 Dept. 126, Chicago 1, Illinois 


SEND FOR FREE 48-PAGE BOOK 
Embry-Riddle Aeronautical Institute 


fom $125 Per 
bd WANTED wecce us 
AUTO DIESEL 
MECHANICS 


courses. Approved lor veterans. 


] E MONEY IN ART aT 


“Placement Service = | : a 


‘our Golden Oppor 
nal Home ‘Study, Council 

46% _ Yeor 
12, Wass. 7, 0.C. | 


tunity."* Accredited by Ne 
Goure Approved for ALL’ Veteran Traini 
LEWIS HOTEL TRAINING SCHOOL, Rm. HO: 


LEARN MEAT CUTTIN 


‘The steady dependable trade of Meat Cutting taught © -"~—~ 
A ey ee ec 8TO PEARS BY" DOING | Malinl Sehoel of Meat Cating, in, Dap 5) Tlede 4, Obi | 
Under actual meat market conditions in big Modern | gené me your FREE school etiaioy on National Training at 1 


chool at Toledo. ‘Toledo in Meat Cutting, Meat Merchandising and Self Serv 
ice Meats. No obligation. No anlesman will cal: 


AT NATIONAL 


Pay After Graduation 


beginners or men with experience, Get a profit 
able store of your own, Remember, PEOPLE MUST 
EAT! Big pay jobs, Free employment help. Thou- 


sands of successful graduates. = ie 


gelling, etc, A’ complete retail meat education. 
fational School established 39 years. Get National 

NOW. Pay your tuition in easy monthly 
after you graduate. Send coupon for FREE 
‘school catalog — TODAY. G.I, approved. 


tty. tate, 
“Approved for Veterans 


rede ee | 


% 


| 
| 
| 
| 
Buying, cutting, percentage, pricing, advertising, ¥ aren 
| 
| 
L 


M Flatten one of the 
loops on each hook so that it can be forced 
down behind the top edge of the driver's- 
side kickpad under the dashboard. 


eet Hints rom the Model Garage 


hee? 


tons when you're installing new rings, Dip 
the twine in oil and coat it with fine sand 
or abrasive dust. Work it back and forth 
to scrape out carbon deposits. When you're 
done, wash the pistons thoroughly. 


Changing your oil? Have it drained only 
after a hard drive (at least 10 miles). 
When oil is hot and thin, sludge won't 
settle and harden. If you leave your car 
at a service station for a change later in 


the day, the cold sludge won't flow out. 
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alternator- 


When adjusting the carb on 3 
equipped car, turn on the lights. If you 
don’t, idle speed will be too low at night 
when lights are used. Alternators have a 
higher output at idle than generators, but 
they also drain more engine power. 


CONTINUED 


200.4195 mph-another worlds record set 
with Champion spark plugs! Wherever 
power and performance are vital-on 
land, water, or in the air- Champions 

are the overwhelming first choice. | ¢y 
Why settle for less in your car? 


More Hints from the Model Garage 


‘CARBON-IMPREGNATED 
EAP BURNED——— 


A persistent engine miss—one not due to 
bad points or plug—often can be remedied 
by replacing high-tension leads. Leads co 

taining carbon-impregnated string instead 
of wire may appear sound even though 
arcing has broken the connection. 


The clicking of the turn indicator is a good 
test of the condition of your car battery. 
If, with the engine shut off, the clicks are 
slower than usual or more than a second 
apart, it’s a good bet your battery is more 
than half discharged and needs attention. 
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Cleaning bugs from the radiator core is 
easy with this homemade spray gun. Pinch 
a foot-long section of %” copper tubing 
nearly shut at one end. Carefully bend the 
tip 90 degrees, Solder the other end to 
a connector from a garden hose. 


Locate dangerous exhaust leaks with smoke 
signals. Have a friend generate clouds of 
smoke by pouring kerosene or upper-cy 
der oil into the carburetor with the engine 
idling fast. The smoke will seep through 
and reveal even the tiniest pinholes. 


FRONT-END SAG 


“Bottoming” on bumps and Rolling on sharp turns and Wheel shimmy at high speeds 
potholes is eliminated by Front “wind sway” end with stability is ended with Front Load-Level- 
Load-Leveler stabilizing units. of Front Load-Levelers. ers holding wheels in alignment. 


WITH NEW MONROE FA 0//7 Load-Leveler 


STABILIZING UNITS 
Front-end sag takes its toll on every car. It begins when springs take a “set,” and changes 
the entire geometry of your steering system. Wheels continually get out of line, and shimmy 
at high speeds. Tires are virtually destroyed. Steering becomes difficult. Control of your 
car is dangerously reduced. Now you can end front-end sag, without costly spring repair, 
make your car ride better than brand new, and prolong tire life with new Front Load-Leveler 
stabilizing units by Monroe. Installed in place of your present front 
shock absorbers, Front Load-Levelers give firm support to sagging 
springs and compensate for “set.” They give your car extra stabil- 
ity, for sure-footed cornering and a safer, more comfortable, more 
economical ride. You'll marvel at the improved roadability you’ll 
get with new Monroe Front Load-Levelers. Have a set installed in 
less than thirty minutes where you have your car serviced. 


MONR' LOOK FOR THE MONROE DEMONSTRATOR BARREL! 
World's largest maker of ride control products including Monro-Matic® shock absorbers, 


MONROE AUTO EQUIPMENT COMPANY, Monroe, Michigan « In Canada, Monroe-Acme Ltd., Toronto, 
Ont. + In Mexico, MEX-PAR, Box 28154, Mexico City 
cL) 


CGR ae 


GUS CHECKS OUT 


Sf \ 


By Martin Bunn 


46¢FERRY CORCORAN wants me at 
State Police headquarters,” said Gus, 


hanging up the phone. “You carry 
on, Stan.” 
“Sure, Gus. What's with the cops?” 
“They picked up a suspect on that bur- 
st night. Want me to check his car. 
I won't be long.” 

Gus had hardly left when brakes squeaked 
gently outside and a 1959 V-8 hardtop 
rolled into the Model Garage. 

“Oh, no!” gasped Stan 

“Is ‘that you, Stanley fluttered the 
brightly dressed, pretty matron who got 
out, “Is Gus Wilson e you going 
to fix my car all by yourself? 

“Depends what it needs, Mrs. Allen.” 

“Well, it runs fine, only’ it doesn’t start. 

I might have expected that after 
Carrie had her car at my house 


a 


‘, ma'am,” said Stan dubiously. “How 
did you start it to get here?” 

“The same thing happened with Carrie's 
car last night, and a man just pushed it. 
So when mine made this buzz, instead of 
going chug-a-chug, I asked a neighbor to 
push me. And it started 
Stan got in, drove the car on the lift, 
d-cut the engine. When he turned the 
key to start, there was a tell-tale whine, 
but the engine didn’t crank, 
cried Daisy Allen. “That's what 
Carrie’s car did. She kept it next to mine 
e, and they're the same make, 
ess it was catching. It probably runs 
in the family. 

Stan made a strangled sound and disap- 
peared under the raised car. Dropping the 
splash pan, he removed the starter and 
hooked it up at the test bench. The motor 
whirred and the pinion spun, but failed to 
slide out to mesh with the flywheel ring 
gear. Stan phoned the local agency for 
the car. 

“Starter clutch assembly?” replied the 
stock clerk. “We don’t keep 'em.’ 

Stan turned to Mrs. Allen. 
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“Sorry, but 


“Drove it here, myself after we 
picked Dougal up,” said Corcoran, 
“Never hit 45, but it ran okay.” 


we have to order parts from the city, They 
should get here tomorrow.” 

Daisy Allen pouted. “But I need the 
car! Carrie’s already on her way home— 
that nice young man at the agency fixed 


asked Stan thoughtfully. 
“Well, you leave the car, Mrs. Allen. If I 
can’t fix it in an hour, I'll take it over to 
him myself.” 


“Captain Bullock calls it open and shut,” 
Lieutenant Jerry Corcoran told Gus at head- 
quarters. “Early this moming the Hay- 
worths’ caretaker found a window jimmied 
and the room inside ransacked. Hayworth, 


who was out of town, says that $2,000 is 
missing.” 

“Where'd you find this suspect?” 

Jerry Corcoran rubbed his chin. “That's 
what bothers me. Asleep in his car half a 
mile away. But we matched tread marks 
in the Hayworth drive to his tires. And 
Tim Dougal’s an ex-con, with a record of 
rural burglaries. A neighbor driving by at 
nine o'clock heard a casement window bang 


in the wind. He looked just in time to see 
a tall man run off the porch. Dougal’s tall.” 

“Where does his car come in?” 

Jerry opened the door. Another trooper 
led in a man whose six-foot height was 
shrunken by a slight stoop. 

“Sit down, Tim,” said Corcoran briskly. 
“Tell it all in.” 

The middle-aged suspect folded into a 
chair. “What for?” he asked bitterly. “I 


CONTINUED Al 


learned pricing suse time I went up. Gone 
straight ever since—but first time I'm near 
any trouble, I get nailed.” 

You came here to get a job?” 

“Owner of the Thorburg Sentinel told 
me to be there at nine, after the paper is 
put to bed. My old car ran all right in 
town, but on the way it kept missing and 
slowed me down. I stopped at a gus sta- 
tion about eight. They put in new points 
while I phoned Thorburg.” 

“The car ran okay alter that?” 

“At first. Two women flagged me from 
a closed gas station 
in West Milltown, 


stuck around. I can't help wondering 
“Whether a cable could pull off by it- 
self,” finished Gus. “Let's go see.” 


The car was a paint-faded 1953 of a 
popular make. “Drove it here myself after 
we picked Dougal up,” said Corcoran. “On 
that twisty road from Hayworth’s I never 
hit 45, but it ran okay.” 

Gus gave the number two cable a tenta- 
tive pull. It held, He yanked it off, pushed 
the end through to inspect the terminal 
clip, and replaced it. “I can’t sce this com- 
ing off by itself. Even 
the cap’ tight fi 


They'd stopped their “ 1 better drive the c 
engine before seeing Where'd it come from? The engine idled 
there was nobody smoothly, Gus 


around. The starter 
didn’t work. I pushed 
“em to get the engine 
running, No,” Dougal 
added as Corcoran 
began to ask a ques- 
tion, “I di 
any name or 
The car was from out 
of state.” 

‘And what 
was that?” 
“Bout nine, That's 


“Three sheets 


time 


he a stat 
A full-rigged 


when my crate be: three foresuils set. 
gan to miss ag: “coming about 
That's why I stopped v uiturally 
in Shrews about rg 
quarter to ten. Later 


I drove into that Ha; 
worth place by mi: 
take, but like I told you, I drove right 
out again.” 

Corcoran signaled the trooper, who led 
Dougal aw 
‘T went personally to both those gas 
stations.” said Jerry. “You know what was 
wrong both times? 

“You tell me,” said Gu: 

“Both times the w off the num- 
ber two plug. Cs figures Dongal 
yanked it off himself, drove to the first 
station, then raced to the Hayworth place. 
After taking the money hing it, he 
drove back the w pulled the 
cable off again, limped into that 
Shrewsbury station to make it look as if 
he'd only got that far. 

“But what bothers me is that Dougal 
couldn't know that neighbor would spot 
the thief and set the time, and that he 
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The picturesgue 


ike a drunken 


wheeled onto a four- 
lane parkway, pushed 
the car to 30, 40, and 
50 miles an hour 
without . Then 
he floored the gas for 
spurt around 
midget sedan. Th 
ngine began to gal- 
lop in a one-cylinder 
miss. When Gus 
pulled off the road, 
it stalled. 

He fiimg the hood 
Number two 
off. The 
plug terminal was 
clean, the porcel 
2 free of any oil film. 

Gus replaced the 
cable and headed back to headquarters, 
Half a mite he stepped on the 
At 58 miles per hour, one cylinder again 


to the wi 


expression to. de- 
oxication is nauti- 
ship would have 
In changing tuck 
the sheets or lines up. 
loosened. As t cable w: 
the wind it 


cut out. “Doggone,” sighed Gus. 
“Ben?” asked Stan on the phone. “You 


still shop foreman, or did they find out you 
can’t even spot a flat tire?” 

“W ‘us Wilson fires you,” retorted 
Driscoll, “come around, P've got a job tor 
you-on the wash rack,” 

ah, Listen, Ben, I may have to send 
you a customer. Starter won't engage. You 
fixed the same grief for her sister this 
morning. 

“Starter just spins, hey? Sure.” 

“Your parts shop hasn’t got a new clutch, 
and she wants it tod: 
here was a bri f silence. 
Can do. Send it over.” 


“Never mind. 


CONTINUED 


AC’s Fire-Ring spark puts more 
punch into your car’s performance 


Here is AC’s famous “Ring of Fire” —the 
potent spark that gets maximum power 
and performance from every drop of gaso- 
line. I's a benefit you get only from AC’s 
exclusive precision-ground knurled center 
electrode. Due to its flat surface and 
sharper edges, you get crisper, more evenly 
distributed spark for more efficient com- 
bustion under all operating conditions. 
Also, because the spark is not concentrated 
at a single “high spot,” as with spark plugs 
that do not have precision-grinding, AC 
electrodes wear down slowly and maintain 


proper gap size longer. So—when you 
buy new spark plugs — ask for ACtion, ask 
for AC. They keep sparking better, longer. 


‘AC SPARK PLUG BD THE ELECTRONICS DIVISION OF GENERAL MOTORS 


3 


“Not unless I have to. But thanks.” 

Back at the bench, Stan removed the 
clutch. The solenoid winding checked. 
Why didn’t it have enough punch to snap 
the pinion out—and how did Driscoll plan 
to fix it without parts? 

Slipping off the clutch, Stan fingered the 
spring behind it. This helped the solenoid 
at the start of its stroke, when it was weak- 
est. The spring felt weak. Maybe it didn’t 
help enough 

Seizing both ends of the spring with 
pliers, Stan stretched it a half-inch. He 


“Mind if I use your phone?” 


reassembled the clutch. On test. it threw 
the pinion out with a snap. Back in the 
car, it cranked vigorously. 


Bucking to a stop at headquarters, Gus 
found Jerry Corcoran waiting beside burly, 
red-faced Captain Bullock. 

“Wasted your time, hey, Gus?” he roared. 
“Dougal’s. guilty 3 

“Don't know about that,” said Gus, fling- 
ing up the hood. “But this cable popped 
off by itself on me twice. And I think I 
know why.” 

Turning the idle adjustment up to pre- 
vent the engine from stalling, Gus got an 
oil can from his car. With the cable still 
off. he dripped oil slowly around the top of 
the plug. 

“See those bubbles? There’s a_ leak 
around the electrode. When the cylinder 
is firing, at speeds over 55, it builds up 
enough pressure inside that cap to blow it 
off.” 


“Then Dougal wasn't” began Jerry. 
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“Hold it,” growled Bullock. “He could’ve 
put a bum plug in to rig this story of his. 
I don’t buy it.” 

“How about those women he helped?” 
asked Corcoran. “We should check—” 

“Check an unidentified, out-of-state car?” 
sneered Bullock. “You kidding?” 

Jerry flushed, “Thanks for a darned 
good try, Gus.” 


“Good work,” approved Gus when Stan 
described the starter repair. “I fixed a few 
of those the same way. The assist spring 
is a shade weak in that model 
—sort of runs in the family.” 
“That's . Allen 
said. Her e 
car and got stuck near West 
Milltown last night.” 
“Her sister stopped here 
for " interrupted 
“She has Southern 
How did they get the 


n't have been two cars 
+k in the same place for 
same reason in one night. 
I'm giving Jerry a tough 
get the facts 


Corcoran’s car braked to a stop at the 
Model Garage about closing time. 

“Don’t know whether to thank you or 
book you for disrupting police procedure, 
Gus,” he said wryly. “That Allen wo- 
man... 


each other. 

«d on going along 
to question her. I don’t think he'll ever be 
the same, But we learned enough to have 
the Maryland police stop her sister and 
take a statement. Dougal did help them. 
So we overhauled the caretaker’s story. 

“He’s not only as tall as Dougal, but 
finally broke down and confessed, We'll 
release Dougal and put in a good word for 
him at Thorburg. 

Suess you wrapped it up,” s 
ves only one thing missing.” 
What's that?” 

Gus handed Jerry a small carton, “Num- 
ber two cylinder in Dougal’s car. Have him 
put in this new plug—compliments of the 
Model Garage.” 


Gus. 
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Detroit report 


By Devon Francis 


Dodge: An advance peek at 
Chrysler Corp. cars 


Last month, Chrysler Corp.'s Dodge 
Division handed around the vital statis- 
tics (but no pictures) on its 1963 auto- 
mobiles, The package amounted to a 
bulky disclosure of what Chrysler plans 
for all its new cars, That's the way 
things are at Chrysler—and, by the way, 
at the Ford Motor Co., too. What pops 
up in the Dodge i: likely to appear in 
the Plymouth. What's the Galaxie’s is 
often the Monter« rule does not 
necessarily hold good with General Mo- 
tors products. 

Chrysler will publicly announce its '63 
cl , Plymouths, and various brand- 
tions thereof this month. 

's new with Chrysler? A host of 
small things, but nothing of real goggling 
importance. 

© Lots in styling. The company has 
torn up most of its sheet metal, as the 
saying goes, on most of its cars and 
socked out new panels. Only the doors 
remain from 1962. That bobtailed look 
=referred to vulgarly by some as the 
“duck butt”—has disappeared from m: 
of the company’s automobiles. Now 
they resemble all the rest of Detroit’s 
standard products. 

© A “new” engine of 383 cubic inches 
—new in the sense that it has not been 
produced in any volume before—for the 
1963 Dodge and Plymouth. The bigger 
engine will not be available in the 
Dodge Dart, and we will come to that 
confusing situation in a moment. 

© Improved carburetors for a more 
precise fuel-air mixture under all driv- 
ing conditions. 

© Alternators that are better 
again st dirt. 
haust pipes coated with alumi- 
num for longer life. 

© Starting motors with more mu: 
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for easier fire-ups during cold weather. 
© Full-flow oil filters made standard. 

@ Manual transmissions with lower 
clutch-pedal pressures and shorter pedal 
travel. 

@ Stronger door latches that will no 
longer need periodic adjustment. 

@ Windshield wipers that will resist 
the temptation to pull away from the 
glass at high road speeds. 

®@ Most of the clips holding the trim 
molding to be of rustproof nylon. 

© Transistor radios as options, 

@ Two-ply tires factory-installed on 
Dodges and Darts, except for station 
wagons. For them: four-plies. 
nally, like all the new U. S. cars, 
's will flash amber lights for 
d_ engines will feed back un- 
burned crankcase gases into the cylin- 
ders. 


Adieu to the Lancer 

Hold your hat, now, because we are 
about to try to explain some of the 
cockeyed things that have been happen- 
ing to Dodge trade names and car sizes 
these last three ye: They add up to 
Confusion Incorporated. 

The Chrysler Corp. brought out its 
first “compact” car—remember?—in_ the 
fall of 1959 as a 1960 model. That was 
the Plymouth Valiant. A year later 
Dodge introduced its Lancer, which wa 
entially a Valiant by another name. 
was the the Dodge Di 
edans lined up for 1961: 

The big Dodge, called the Polara, was 
2125 inches long, Its standard ho 
power was 265. 

Dodge also had a biggish car called 
the Dart, which was essentially a Plym- 
outh. It was the same length as the 
Plymouth—209.4 inches—and offered a 
six-cylinder engine of 145 horsepower 
and a V-8 with 230 horses. 

Then there was the little Lancer at 
188.8 inches. This one had a standard 
six-cylinder engine of 101 hp. and an 
optional six of 145. 

Station wagons, of course, were a few 
inches longer. 

So much for 1961. For 1962 some de- 
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a perfect answer to “warning-light confusion” 
STEWART-WARNER'S “TWO-IN-ONE” GAUGE CLUSTER! 


With Stewart-Warner’s new smartly styled “"Two-In-One" Gauge Cluster 
you can see trouble before it happens. Contained in a single, compact, 
completely enclosed unit the Cluster has a gauge that registers exact 


oil pressure—and an ammeter that 
shows precise current flow. Fully illumi- 
nated. Attractive streamlined case 
blends with any car dash—mounts 
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LOCKSMITH 
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DETROIT REPORT . . . continued 


cisions taken in the parent company’s 
carpeted inner councils brought drastic 
changes: 

The Polara shrank to 202 inches over- 
all, with 305 hp., the Dart to the same 
length, and the Lancer to 184.2 inches. 
Same engines for the Dart and Lancer. 

But bigger cars were returning to 
popularity. So, last January, Dodge an- 
nounced a car called the “880.” With its 


265 hp., the “880” was a thinly di 
guised Chrysler Newport bearing the 


Its length: 213.6 inches. 

Now comes 1963, and if you are suf- 
fering a dizzy spell from trying to fol- 
low the ins and outs of Dodge nomen- 
clature and sizes, hear this: 

The Polara has grown—to 208.2 inches 
in length—and has become one of a se- 
ries of big Dodges. There's the Dodge 
330, the Dodge 440, and the Polara, plus 
a “Polara 500.” The differences 
marked by chrome, the industry 
tomary gewgaws, and engine options. 
Dropped with a thud: the “880.” 

The 1963 big Dodges, all four of 
them, are designed, according to the un- 
abashed publicity handouts, to compete 
with the Chevrolet and Ford Galaxie, 
(Where does this leave Plymouth?) 

There is also the Dodge Dart, “a sen- 
ior, Juxury compact.” Where compact 
size cars end and bigger cars take over, 
no one seems to know. The Dart will be 
195.9 inches long. (The compact Ford 
Falcon measures 181.1 inches; the Chevy 
Corvair, 180; the Plymouth Valiant, 

2; the Rambler Classic, 190; the 
II, 183; and the Ford Fairlane, 


Dodge name. 


197.6.) 

The compact Dodge Lancer is dead. 
The name almost survived as one model 
in the Dart series—but at the last mo- 
ment that idea was junked. 

As this is written, horsepowers have 
not been announced. The big Dodges 
come with a 225-inch six-cylinder engine 
and an optional 318-inch V-8—except for 
the Polara 500 which carries a 383- 
incher. The Dart carries engines that 
for 1962 were rated at 101 and 145 hp. 


Fst is 


bn 


“0.K., now. Lillian, you call the plumber. Uncle Charley, you run down 
to the service station for some more Mac’s Sealer and Stop Leak. And 
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MASS PRODUCTION MAKES 


wert 
St runabout 


When Writing to Advertisers 
Please Mention Popular 


300 OPPORTUNITIES TO 
BE YOUR OWN BOSS 


Find out the answers to all your questions 
about going into business for yourself as 
owner of an exclusive franchise. Send for a 
FREE-EXAMINATION copy of “The 
FRANCHISE BOOM: How to Profit in It.” 
Tells how to get the best deal, invest the least 
and make the most, protect yourself against 
gyps. Shows how and where to look for an 
ideal set-up, how to investigate, select, fi- 
nance, and succeed as your own boss with 
built-in financial independence for life! Tips, 
methods, plans of hundreds of franchisors, 

es, government experts, franchise 
specialists. Gives 3-way index to 300 franchise 
openings, typical contracts, what to look for 
and look owt for, sources of business informa- 
tion, ways of financing for less than adver- 
tised cash requirement or no money at all, 
how never to get stuck with a lemon. Get hold 
of your 10-day Free Examination copy of 
“THE FRANCHISE BOOM: How to Profit 
in It.” If satisfied, remit $5.95 plus postage, or 
return book. owe nothing. Write today to: 
Prentice-Hall, Inc., Dept. 5689-LT, Englewood 
Cliffs, N. J. 


please try to remember it’s for car radiators, not sinks.” 


MY SPARE TIME HOBBY MAKES ME 
$5° an hour 
CASH PROFIT 


—Grover Squires 


‘START YOUR OWN SPARE TIME BUSINESS 
You can tur your spare time into Big 
Cash Profits with your own COMPLET! 
SHARPENING SHOP 
knives, scissors, skates, 
all cutting ede 
Cash Business with no inventory right 
at home...no experience needed. 
FREE BOOK tells how you can start 
n spare time business while you 
your regular job. 
ints only $15.00 & 
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POPULAR 
SCIENCE 


Fa e J , Shoal Dyas 1 Uf. 


1887 “The displacement of muscular 
labor in some of the cotton mills 
within the last 10 years by improved ma- 
chinery has been from 33 to 50 percent. 
One operative working one year will now 


supply the annual wants of 1,600. fully 
clothed Chinese, or 3,000 partially clothed 
East Indians. In 1840 an operative in the 
cotton mills of Rhode Island, working 13 
or 14 hours a day, turned out 9,600 yards 
of standard sheeting i 


30,000 yards, working 10 oaiaya day. In 
1840 the wages were $176 a year; in 1886 


the wages were 


“It is impossible to read without intense 
interest of the experiments made in the 
New York State Reformatory. It appears, 
from the report of Dr. H. D, Wey, that 
mental growth and moral control has be 
das a direct result of physi 
We see vast possibilities of mor 
reform among a class of the population 
whose deficiencies have hitherto been the 
despair of philanthropists and philosophers.” 
1912 5 “The Nobel Prize in medicine 
has this year been awarded to 
. Alexis Carrel of the Rockefeller Insti- 
tute for Medical Research, New York City. 
Dr. Carrel has extraordinary skill in tech- 
nique, such as would give him a fortune 
beside which the $38,000 of the Nobel 
Prize would be small, if he were willing to 
be diverted from research to surgical prac- 
tice. It is easy to point out that Dr. Carrel 
has followed lines opened by others; that 
organs had previously been transplanted 
and kept living outside the body; but this in 
no wise detracts from the importance of the 
work he has accomplished.” 
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“The tradition that woman should remain 
in the home is an almost insurmountable 
obstacle in the path of woman-suffrage. 
This moss-covered, but orthodox, tradition 
greatly weakens the economic forces which 
are acting to place women on a level with 


the masculine sex.” 
JOR “there is only one part of 
. carbon monoxide gas in 1,000 
parts air, the mixture is sufficiently deadly 
to render a healthy man unconscious in half 
an hour. This is but one of the discoveries 
made in tests at the Fatigue Laboratory at 
Harvard University, Cambridge, Mas: 
“To study the effect of this deadly gas, 
six men offered themselves as human guinea 
pigs. In one experiment, Dr. W. H. Forbes 
collapsed after he had submitted to a series 
of tests, and his blood was found to be 
almost half saturated with carbon monoxide, 
“A strange fact that was proved by the 
tests is that there is no decrease in skill 
even when the subject is on the verge of 
collapse. He feels no ill effects, no drowsi- 
ness. He faints without warning and, unl 
he can be revived in fresh air, he is 
doomed.” 


“Table serves for dining or billiards. With 
the versatile fixture shown, it is possible 
to enjoy a game of pocket billiards on the 
dining table. Hinged leaves swing down 
at the table sides to expose the playing 
surface.” 


Until today, you never paid so little for so much truck tire... 
Firestone’s Farm & Commercial! 


It’s new! It’s Firestone! It’s fortified nylon! 
—plus RUBBER-X for longer mileage— 


Ask for the new Firestone Farm & Commercial 
Truck Tire! Never before have so many of the 
quality advances of costlier truck tires been made 
available at such a low price 

What are they? A Shock-Fortified nylon cord body 
for greatest protection against impact and mois- 
ture damage. Torque-toughened Firestone Rubber-X 
for long life. A modern tread design engineered to 
improve tread wear and traction in your hauling. 
An exclusive Firestone shoulder treatment to assure 
cool running and multiply mileage. 

For on-and-off-the-road hauling on any size truck, 


the Firestone Farm & Commercial cannot be 
matched as an economy truck tire with built-in 
quality features. Buy now at lowest prices from 
your Firestone Dealer or Store. You can charge 
them or buy on easy terms. You know what you're 
getting when you buy Firestone. 


Firestone 


YOUR SYMBOL OF QUALITY AND SERVICE 
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Pall Mall’s natural mildness 
is so good to your taste! 


You can light 
either end! 
So smooth, so satisfying, so downright 


=a al 
smokeable! For tlavor and enjoyment you just 
can't beat Pall Mall's natural mildness. It's so good p MAL, 

to your taste. Never too strong. Never too weak. Al- 
ways just right! Enjoy satisfying flavor...so friendly 
to your taste. Outstanding... and they are Mild 


FAMOUS CIGARETTES | 


COMPARE ALL THREE! 
7 Smoke “traveled” thr 
fine 
Regular Pall 
en, 4 
Filter-Tip 


PALL MALL 


First of the °63 cars: Ford beefs up 
the Falcon unitized frame-body to produce a convertible 
free of the rag-top’s customary front-end shake 


By Devon Francis 


ANS MATTHIAS is a blunt-spoken man with a 
H tincture of his native German on his tongue. He 
knows what he wants. He takes no back-talk 
from his staf. 
Last month the Ford Division introduced a Falcon 
conyertible—the latest thing in its compact line of cars 
—and it bore the st: of Hans Matthias. It had taken 
a solid two years to satisfy him—in his capacity as chief 
engineer of the division's product-engineering office— 
that the new convertible would be rigid enough to 
thump over cobblestones without 

front-end shake. 

Despite an extra-heavy frame, most 
convertibles do shake in front. The 
vibrations start at the prow and 

lop to the stern. To a driver on washboard footing, 
_ convertible feels like spare parts moving in formation. 
“ That's because the car has no upper body structure to 
form a strain-resisting box. 

The new Falcon convertible, thanks to Hans Matthias, 
is practically as solid as a sedan. 


When the engineers trotted out a prototype of the 
CONTINUED 


With a “hot” factory run-in, engines need no dealer inspection 


Bucket seats are an op- 
tional addition to already- 
posh interiors 


convertible. is 


Falcon rag-top, as convertibles are known 
in the trade, Matthias was thin-lipped 
as he crawled from the driver's seat after 
an initial spin. 

“Tt shakes,” he said. 

‘hey doubled the strength of the side 
rails in the unitized frame-body. 

“It still shakes,” he said, 

They welded a box girder across the 
body under the driver's seat. 

Matthias scowled. 

They stiffened the body, and the 
girders projecting from it for the engine 
mounts, with torque boxes. These act 
much like wood wedges glued to the 
corners of a cabinet. 
aid Matthias finally. 

At this point the convertible weighed 
300 pounds more than the Falcon stand- 
ard sedan, That's a lot of extra pound- 
age on a little automobile that tots up to 
less than 2,500 to begin with. 

The extra weight is reflected in the 
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performance. Churning for all it’s worth, 
the bigger of the two Falcon engin 
ahead of an automatic transmission, 
takes 19.6 seconds to reach 60 miles an 
hour from a standing start. A similarly 
powered Falcon sedan clips this off in 
17.8 seconds. 

The new compact Ford in its plush 
Futura version, put onstage all by itself 
in ance of other ‘63 Falcon models, 
was notable for other reasons besides 
adding an open car to the line. It tele- 
graphed a series of low-maintenance 
changes that will appear in sedans and 
station wagons when they reach the 
showrooms this month. 

@ Item: No more dealer inspection 
after the first 1,000 miles, a part of the 
auto-industry’s medicine show for lo, 
these uncounted years. At the 1,000- 
mile mark the dealer used to drain the 
break-in oil, replace the filter, and put a 
stethoscope to the block to detect any 


after 1,000 miles 


Catch-all bin sits on pedestal between seats in the bucket version, 
Still another option: floor-mounted, four-speed manual shift, 


unwarranted clanking, No more of that. 
Ford's explanation for this change in 
owner procedure: Falcon engines are 
given a factory “hot” run-in—under their 
own power—for 15 minutes after the 
heads are dogged down and the acces- 
sories hung on. Then the oil is drained, 
the crankcase refilled, and the filter re- 
placed. That gets rid of the metallic 
crud that lodges in cylinders and oil pan 
during drilling and milling operations. 

© Item: Chassis lubrication not often- 
er than each 36,000 miles. For an aver- 
age driver, this could mean once in 


Here's a new wrinkle—minus a wrinkle— 
ou that often exasperating convertible 
fear window, Falco's ts xippored only at 
top. A flexible magnet holds other sides, 


continued 57 


water-warmed on both 85- 
hp. engines. Hoods open 
easier with counterbalancing springs. 


unburned blowby fuel from sump to cylinders 


valve requiring ser That's because gases, routed to 
air cleaner, not manifold, cannot upset carburetion 
Air cleaner must be cleaned, however, each 6,000 miles. 


three years. (E: the Station 
Bus, formerly the Econoline Bus, and 
station wagon—each 6,000 miles. 

@ Item: 30,000 miles between repack- 
ings of the front whe Remember 
that chore each 10,000 miles? 

© Item: 30,000 miles between lubings 
of the universal joints. 

@ Item: Brakes that adjust themselves 
to accommodate lining wea 

© Item: Hydraulic valve lifters, elimi- 
nating the need to take up lash every so 
often. 

‘The Falcon already incorporated other 
low-maintenance items borrowed liber 
ally, like those listed above, from its big 
brothers in the Ford family of cars. 
These covered a coolant that permits 
sealing up the radiator for two years, 
and a fuel filter and an air-cleaner ele- 
ment each good for 30,000 miles. (But 
don’t forget that the air cleaner has to 
be cleaned each 6,000 miles.) The Fal- 
con already had, too, a 6,000-mile inter- 
val between oil and oil-filter changes. 

Like all of Detroit's °63 cars, the new 
Falcon has a positive crankcase ventila- 
tion system, drawing the blowby crank- 
case fumes into the intake system for 
reburning, to reduce air pollution. But 
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ve crankcase ventilation on Ford sixes~returning 


Ford's system is different. (See drawing.) 

And, like all of Detroit’s '63 cars, the 
Falcon has the new amber-colored front 
turn-signal lights. 

Tops popularity poll. It would be 
pleasant to report that the Falcon is 
something new in convertibles. It isn’t. 
The Falcon began, in the midst of De- 
trot’ ria over compact c% a 
smaller-size vehicle as thoroughly con- 
ventional as the plot of a TV West- 
erm. It remains that. Even the styling 
changes between 62 and ‘63 are almost 
too subtle for detection. 

(The Falcon’s popularity hasn’t 
changed, either. It's still the biggest 
seller among the compacts. ) 

Only the razzmatazz—the bucket seats, 
lashy chrome outside, the flashy 
been added, as indeed 
it has been grafted onto all the cars that 
were born as simple little boxes on four 
wheels three years ago. 

With it, prices have spiraled. The 

iginal Falcon carried a factory-sug- 
gested retail tag of $1,912. For the ’62 
model year, now ending, Falcon’s plushy 
Futura models came at $2,232. The new 
convertible will come at substantial 
more than that. an 


APS reporter gives you a first-hand 
account of an undersea cruise in an 
atomic-powered, missile-firing sub 


By Frank Harvey 


IE nuclear-powered Polaris-firing sub- 
| marine Thomas A. Edison slipped through 
the bright-blue water off Cape Canaveral 

like a monstrous torpedo. Displicing 6.900 ton: 
410 feet long, costing close to $150,000,000 (in- 
cluding her 16 missiles), the Edison was pack- 
aged with the precision of an enormous watch. 
1 stood high on her streamlined or of a 
bridge beside her skipper, Commander Walter 


Ps PHOHOS BY WW, MORRIS 


That's Cmdr. Walter Dedrick, 
captain of the Thomas A, Edison, 
welcoming me aboard, He runs a 
taut and happy ship. 
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A Polaris can be loosed off minutes after an order is received 


a fighter’s 
jaw and a twinkle in his eye. We 
watched the Gulf Stream water mound 
smoothly over her big bullet nose like 
shining gl then explode into foam as 
ept aft to the tall black rudder, 
ich looked exactly like the tail of a 
shed. airliner. 


s one. But can she hit?” 
fteen of the last 16 test Polarises 
fired have been on target.” 

“What was the target?” I said, grin- 
ning to take the heat out of the remark, 
“the South Atlantic?” 

Dedrick’s eyes lost their humor. “We 
are roughly a thousand miles from New 


There are enough switches, lights, and 
circuit breakers in the main control room 
to pop your cyes. But to a visitor the 
ship seems almost to run herself. 
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York,” he said. “If New York happened 
to be an enemy city, and I was ordered 
to fire at it-I could put one in the 
Yankee Stadium.” 

Six Polaris-firing nuclear subs are now 
station out of Holy Loch, Scotland. 
Each ship has a Blue crew and a Gold 
crew. When one comes off duty and 
flies home for rest and retraining, the 
goes out. Each ship carries 16 
s with a range of more than 1,200 
. The power of their warheads is 
fied. On defensive patrol the sub- 
marines run submerged for 60 days 
They moving at good spced—since 
fucl is no problem. 

“Flying” a sub. To reach the main 
control room of the Thomas Edison you 
descend a long vertical ladder inside a 
tight tube. When Porutar Science pho- 
tographer Bill Morris and I arrived in 
the room, the sub was loafing along at 
15 knots. Two sailors sat behind air- 
plane-type yokes, similar to those used 
to fly a big jet transport. They were 
making the same kind of control mo- 
tions: pulling back slightly, easing for- 
ward, watching dials on a control panel. 
I began to realize that these nuclear 
subs really do “fly under water.” They 
can bank and turn so steeply that the 
crew must hang onto something solid or 
go sliding off helplessly on the steeply 
canted decks. 

Lighting? During daylight hours, the 
control room is lit with white lights, 
since a sudden surfacing then would 
not entail the need for night vision on 


from the President 


oe ll 


On the surface, the Edison 
loafs through the wate 
like a clean steel whale. 
Below, she can cut capers 
like a fighter plane. 


And these planesmen are the 
pilots in aquabatic maneuvers. 
But except when the big sub is 
horsed around, you can barely 
the control movements as 
‘they ey follow the dial needles. 


the periscope. During darkness, hovw- 
ever, the control room and other key 
areas of the ship are lit with red lights 
(and certain officers about to go on duty 
wear red goggles while dining in the 
wardroom) lest persons there be called 
upon, suddenly, to use the periscope on 
the surface of a nighttime ocean, 
Suddenly a klaxon sounded over the 
ship’s speakers and a voice said laconi- 
cally, “Di 
I tensed a little. It is one thing to rip 
along on the surface in bright sunshine, 
and another to bore down into the black 
and silent depths, Earlier, crew mem- 
bers had jokingly filled me with horror 
stories, You can sink a submarine when 
she’s cruising very deep merely by flush- 
ing a couple of toilets and leaving the 
flush valve open. The refrigeration gas, 
Freon, when exposed to heat, turns into 
phosgene and hydrofluoric acid, two of 
the most deadly chemicals known to 
man. When a submarine exceeds its 
“test depth” (the depth below which the 
sea pressure is too great for the hull to 
withstand) it does not spring exciting 


leaks that can be hastily calked in movie 
style. It rips apart. 

It’s as if a strong man took a banana 
in his two hands and suddenly gave it a 
hard twist—and came away with two 
mushy stubs!" said Lt. Cmdr. Denver 
McCune, assistant weapons offi 


But the dive was anticlimax. The 
only change was that the ship became 
steadier, now that it rode in the depths 
and not on the choppy surface. 

Firing a Polaris. McCune gave me a 
tour of the huge three-decked computrt- 
ment amidships where the 16 Polaris 
missiles ride erect inside their launching 
tubes, Firing a ballistic missile from 
beneath the sea and hitting the target 
is one of the most complex operations 
known to man—so we will hit the high 
points only. First, the skipper of the 
submarine must know exactly where he 
is on the globe at the time of firing. 

This is accomplished by a roomful of 
gadgetry known as SINS—Ship’s Inertial 

ion System, Delicate accelerom- 
eters and memory circuits remember 
every move the sub has made since the 
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working as « 
compli 


1 the entire crew 
a Polari 

’s take just one mis: 

imple 

must be 

air to pop the bird free and whoosh 
| Down in the bot- 
ne ship is the Weapons Control 
| 1 th consoles 
ind men 


pressurized 
pachid 

1—a place solid y and 
manned by officer 
spent many month 
those flicking needles, flashir 

and fluctuating dia in. Only when 
there is a “green board’—everything op- 


who have 


learning what all 


erating correctly—does the red firing 
button that consigns the Polaris to the 
starry blackness of outer space get 
mashed by the weapons supervisor. 

Here is how the Navy describes it 
from that poin Jsing extremely pre- 
cise gyroscopes, accelerometers, and its 
own electronic computer, the guidance 
system puts the missile on correct course 
at the time of launch. Should the mis- 
sile be moved off course by high winds 
or other effects, the guidance system 
automatically computes a new correct 
course and puts the missile on it. The 
guidance system also maintains stability 
of the missile in pitch, yaw, and roll 
planes. At the precise instant required, 
the guidance system shuts off the rocket 
motors and triggers separation of the 
re-entry body (the warhead). 

A Polaris missile can be fired within 
a few minutes after an order is received 
from the President of the United States. 
They can be sent out at one-minute in- 
tervals. A shower of missiles can be 
aloft at once, to fall on widely separated 
military targets, or concentrated on a 
single military objective. Or a Polaris 
submarine can hold its fire until any nu- 
clear war has run its course—and then 
mount a de ting final attack against 
any enemy bastion that is left. Nobody 
is going to knock out the Polaris sub- 
marines by return missiles. They are 
the safest bomb shelters known to man. 

Food fit for a king. The main prob- 
lem in a sub like the Edison is not its 
mechanical and electronic systems. It is 
the morale of the crew. Every person 
on board is a volunteer, but 60 days in 
an air-conditioned jail can get terribly 
boring. Chief Blanchard, boss of the 
mess on the Edison, does his best with 
the food. For snacking up, he runs a 
popcorn-and-thickshake operation. guar- 
anteed to put two pounds a 
body. He puts out five ki 
wiches for those who wish to fill the 
crevices left by the thickshakes. 

At mealtimes Blanchard takes off 
the wraps. Iced-shrimp cocktails, jui 
broiled steaks, golden-brown chicken, 


Dragging leash that secures him to his 
ship, a sailor stands by during docki 
The safety rig, sliding in deck tracks, 
is essential when seas are runni 


Plug-in emergency air supplies are spotted 
all over the ship. They're for damage 
crews in case smoke, gases, or atomic 
accidents interfere with normal air. 
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In hot-wire network of high voltages and insula- 
tors, epoxy ladder is dependable nonconductor. 
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Epoxy ladders for high-voltage linemen 


A new kind of Jadder is being used by 
linemen who work on transmission towers 
carrying high-voltage wires. Macle of a ma- 
terial called Epoxiglas, it's a kind of fiber- 
glass tube, bonded with epoxy resin and 
enclosing a polyurethane-foam core. The 
result is a lightweight, resilient, exception- 
ally strong ladder that won't conduct elec- 
tricity and is impervious to moisture, rot, 
and splintering. The material was devel- 
oped in 1959 for the poles of hot sticks on 
which linemen mount tools for working on 
overhead live wires. 

Here’s how A. B. C 
Mo., makes the ladder: Epoxy-impreg, 
glass strands are wound around and laid 
lengthwise on the rigid foam core, bonded 
by the epoxy, and oven-cured. Then the 
side rails are drilled, filled with epoxy 
adhesive, and the rungs inserted. The as 
sembled ladder is next given a polyurethane 
coating. Finally, bronze hooks are joined 
to the i eae epoxy adhesive and rivets, 
and the bottom is capped with vinyl. 


Radio-controlled decoy has a tiny 
oF in its hollow body: to spin hat- 
‘operated propeller, turn its id= 
der, and make ducklike qv 
sounds through its speaker. 


Radio-controlled decoy 
“mothers” ducklings 
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follow the decoy as it is propelled 4 
pond. Dr. Eckhard H. Hess, prof 
pactoloey in charge of the animal-beba 
jaboratory at the University of Chicago, is 
conducting the studies on his farm. He has 
imprinted ducklings, goslings. and other 
young fowl with human beings and simple 
boxes as well as mechanical decoys. 


‘s-nest over Niagara is seven stories high 


left. Three high- 
1,500 persons a 
concrete-column base to obsery: 
on seven levels. The highest deck opens a 
vast panorama to sightseers. 
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Typewriter translates as you speak 


Dictate to this phonetic typewriter in English 
and it types in nch—or two other ign | 

guages it “kno Or speak in French and 
type in English. The RCA machine analyzes 
speech, converts it to code, translates it word for 
word, and uses code to operate the typewriter. 
Still experimental, it handles 100  s; lables, ‘one- 
tenth the capacity needed for a practical system. 
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Big freight car has 18 axles 


Sweden's largest freight car is an 18-axle 
monster 131 feet long, built to transport 
huge transformers, boilers, and other bulky 
industrial equipment. It will take loads up 
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Hip pack totes heavy loads 


Carrying an outboard motor 
single-handed is an easy job if 
you are wearing a new carrier 
that puts all the weight on your 
hips. Developed by Bell Aero- 
ystems engineers, it consists of 
flexible styrofoam-padded fiber- 
# frame that fits above the 
ips and is held by shoulder 
straps and a belt. 

In_ demonstrations, the carrier 
handled loads of 100 pounds 
with ease, lifted the end of a 
Volkswagen, and—in pairs—held 
a Medical Corps stretcher, leav- 
ing the bearers’ hands free, 


arte ee oy 


. A cab at each end has relic 
it ive and with 


a crew car containing four bunks and a 
pantry. 


For cylindrical loads, the gondola 


fitted with a central supporting gir- 
der or cantilever girders, 


The Most Complicated 
Building Ever Built 


Pan Am’s high-speed 
elevators will zip from 
railroad tracks under it 
to 4 copter-port roof 


By Alden P. Armagnac 


OW do you get 25,000 
single building’s 59 sto- 
ries in the morning, and out again 
at day’s end? And how do you 
move 250,000 visitors and sight- 
seers in and out daily, too? 
Designers of New York's new 
Pan Am Building have solved that 
gigantic human traffic problem 
with the biggest passenger-carry- 
ing system ever put into a build- 
ing—an installation of 18 escala- 
tors and 63 elevators, of which 
CONTINUED 


Here's overall view 


closer look, see the 
following page 
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the highest-rising are among the fastest 
in the world. When the 808-foot-high 
skyscraper opens its doors, early next 
year, this system will introduce a visitor 
to its mechanical wonders. 

A spectacular octagonal tower on an 
oblong base, adjoining the Grand Cen- 
tral railroad terminal and rising square- 
ly over the maze of underground tracl 
that enter it, the Pan Am will be a city 
within a single building. Its 25,000 office 
workers will almost equal the entire 
population of Urbana, Ill, or Butte, 
Mont.; its daily quarter-million visitors, 
that of Dayton, Tampa, or Tulsa. 

The world’s largest commercial office 
building, it boasts 2,400,000 square feet 
of floor space—excceded only by the 
Pentagon in Washington and the Mer- 
chandise Mart, not exclusively an office 
structure, in Chicago. And record ma 
ing in Manhattan office-leasing history 

as the renting of 15 stories to Pan 

irways, the principal 
n the skyscraper has 


tenant, for 
been named. 

Vertical metropolis. Occupants will 
consume cnough electri 
hom 120,000 ki 
Their phone calls will require a whole 
new telephone exchange—one put right 
into the building. They'll be kept com- 
fortable in hot weather by the biggest 
air-conditioning system in the world, 

And this city-in-a-building will be su- 
perimposed upon one of the most con- 
gested spots on carth—the meeting place 
of a great 450-train-a-day rail terminal, 
three jampacked subway lines, snort- 
ing buses, scurrying taxis, and surging 
crowds of people. 

To help the Pan Am’s own swirling 
tides of humanity bypass others, four of 
the building's biggest escalators connect 
it directly with Grand Central Termi- 
nal’s upper level. Stepping from a train 
gate to an “up” escalator (as three of 
four will be, in the morning rush hour), 
a commuter will he whisked at 120 feet 
a minute to the Pan Am’s street floor. A 
few steps more, and another high-speed 
escalator lifts him to the second floor, 
where elevators start. Additional esca- 
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Skyscraper had to be built 
around running trains—and shielded 
from their vibration, too 


Builders performed fantastic feat _of 
erecting Pan Am Building’s underpinning: 
(facing page) while trains rolled around 
and through it, unhindered. Other build- 
ings have jutted over terminal's network 
of rails, but this one was an “island” 
surrounded by them, So tight was space 
that tower's columns had to be lowered 
‘tked”—without usual pre-attuched fit- 
tings—through holes cut in ceilings and 
station platforms of two underground 
levels. Footings (below) — for 
columns, between tracks and under plat- 
forms, were set in excavations laborious- 
ly ¢ (no blasting here!) from 
bedrock 55 fect below strect level. 

All but street floor of Pan Am Build. 
ing was insulated from vibration of 
moving trains, Footings of new columns 
included — special vi bsorhiny 
ats, Crossbracing ching old 
columns—which ith new ones 
Shy" straddling ‘them with unorthodox 
structural fittings (large view), 

Pan Am Building's strvct floor—which 
old columns now. support, instead of 
zed Grand Central Terminal | Office 
Building of six stories—has no physical 
connection with new building's vibra- 
tionproofed upper stories, Even the 
ms of Pan Am Building's street floor 
hung from its second story, 


GRILLAGE” 
‘Of PLATFORM 
OF FBEAMS 


TV cameras in walls and ceilings stand guard 
over people on escalators, Should anyone fall, 
monitor screen instantly alerts control center 


lators, serving west and north street- 
level entrances, link the street, second, 
and third floors of the three-story lobby. 
The Pan Am’s escalators will be able to 
carry about 50,000 people an hour. 
Banks of automatic elevators will 


Proposed eile port on Pan Am Building’ 
rooftop would he New York’s first airport in 
heart of city, First helicopter test flights from 
roof have been scheduled for fall of ’63. 
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to stop excalator Iso aid in varying 
escalators pattems to. suit low of 
fuuman trafic at different times of day. 


speed up to 20,000 people an hour to 
her floors. Six elevators 
will run to the top floor at more than 
1,600 fect a minute. or 18 m.p.h. 

Offbeat time clocks. Slightly  stag- 
gered office hours will spread out work- 
ers’ al and departure times. With 
that much help, the capacity of the 
speedy escalators and elevators is ex- 
pected to avert traffic jams at nine and 
five. Three restaurants within the build- 
e the lunch-time rush to eat- 
ing places outside. 

Taxicabs and private cars, swinging 
off an elevated section of Park Avenue, 
will unload and pick up passengers at 
second-floor entrances to the building. 
Motorists may park cars in a 400-car 
multi-level garage, starting at the sec- 
ond floor, in the building's southeast 
corner. 

Having provided for people coming 
by road, by train, and afoot, the design- 
ers went on to anticipate arrivals by air. 
The Pan Am’s flat roof has been given 
the needed structural bracing to serve 


[Continued on page 216] 


Queerest contraption on the Missi 


Outrigging in an ordinary canoe 


tam a conventional canoe as a base, 23-year-old 
Gary Grandstaff of Des Moines cobbled together 
an outboard-powered double outrigger. In it, with 
the five-horse engine chugging, he traveled the 
Mississippi from Keokuk to New Orle: 

Styrofoam in the two pontoon fags and in the 
stern and prow of the canoe itself give the craft 
eculank buoyancy, Apipimoed dsck over the tial 
covered two storage compartments: one forward to 
hold 10 gallons of gas, a larger one aft for suj 
plies—pup tent, sleeping bag, ife preserver, fishing 
sear, fresh-water jugs, and food (mostly’ canned 

s. sardines, and bread). Near the top of the 
Reap he kept a camera and di 

Grandstalf keeps a paddle handy for maneuver- 
ing when docking. Brackets on either side support a 
mast for a sail should the motor conk out. Total cost 
of the craft was $225, of which $125 was for the 
second-hand canoe. Gas and supplies for the trip 
ran $50 more. 


On a bieycle built for five 


The rear fork and wheel were 
sawed off one bicy 
front fork and wheel off another 
to make this double-sprocket fam- 
: bike for the Coolidge Holts of 
Manchester, Tenn, Holt then weld- 
ed the frames together, lengthened 
the chain so that two could pedal, 
and added three seats. 

At right his entire family goes 
for a_ride—the three little girls 
free-wheeling. 


ippi, said natives as the outrigger docked at Louisiana, Mo, 
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Access to holds under 
plywood deck is through two boxlike 
hatches at the stern and bow. 


hae cs elev = 2 az t 


Salmon Take Taxi 
to Spawning Grounds 


ROGRESS is like medicine; it cures 

the ailment but occasionally brings 
on undesirable side effects. The huge 
Shasta Dam on the upper Sacramento 
River is an example. 

The dam was built to irrigate the 
surrounding valley—but it also provided 
a threat to the central California salmon- 
fishing industry. Along with the sec- 
ondary Keswick Dam a few miles 
downstream, it blocks off four major 
salmon-spawning streams. 

Each spring and fall thousands of chi- 
nook salmon run up the Sacramento. 
Many turn off at Battle Creek (see map) 
and end up at Coleman Hatchery. Here 
they are impounded artificially 
spawned, But nearly half continue up- 
stream. At Keswick Dam they run into 
a dead end. Problem: getting the fish 
back to the hatchery for spawning. 

The solution is an elaborate taxi serv- 
ice, An elevator lifts the fish from the 


9 Truck unloads at Coleman Hatchery, 30 
miles from dam. Water, emptied with 
thrashing salmon, protects them from injury. 


trap at water level at the dam and loads 
them into two tank trucks. The trucks 
ferry the fish to the hatchery. 

Each two-truck run carries about 200 
fish. Of these, half are ripe females, 
which yield 15 to 20 million eggs. The 
eggs are hatched, and a year later the 
young fish are released down the hatch- 
ery spillway headed for the Pacific 
Ocean. Yearly output, including taxied 
fish and the catch from Battle Creek, is 
about 30 million 

In the San Francisco Bay area alone, 
salmon fishing brings in $3,500,000 a 
year. Without the taxi service, this im- 
portant industry would be badly hurt. 
—Harry D. Bishop. 


wning streams—upper Sacramento, 
McCoy and, Pit, rvers, and Squaw Creck— 


are Shasta and Keswick 


i 


What Makes 
the Moon Look 
So Big? 


The long-standing mystery of a striking 
sky illusion has finally been solved 


HAT great big moon hanging just above the 
horizon, magnified to twice its usual size, i: 


optical illusion. A magical sight to delight ro- 
mantic couples, it also has puzzled down-to-earth 
ntists for centuries, Now the mystery of what 

s the illusion has been solved at last. 
of perspective is responsible, announce two 
psychologists who have reproduced the “moon illu- 
[Continued on page 202} 


Moon's magic—an optical illusion—was reproduced with this ingenious device 
“MOON ILLUSION” MEASURED 


HORIZON 
MOON 


~~ To average person, horizon moon looks =. 
this much biager than zenith moon p 


IMAGE 
OF DISK 


Oversize moon has to 
be an illusion, Moon's 
diameter and distance 
immutably fix angle it 
in field of | Mysterious “moon illusion” yielded its secret when made to order by 
bout half a de- this artificial-moon projector. Lamp bulb, holes of graduated diameter, 
gree. So, high or low, and lens form luminous disk of variable size. Observer, looking in 
moon measuresthesame oblique mirror, sees this “moon” projected over landscape. Using two 
in photos. Only to hu- projectors to put “moons” high and low in sky, he alters size of one 
man eyes does its size disk to match other. Trial settings show diameter of “horizon moon” 
seem to vary. looks 1% times as big as that of equal-size “zenith moon” (inset ). 
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Out go these notions of illusion's cause . . . 


Earlier experimenters, 
(left) to view: zenith 


no illusion on raising head 


thonght it caused by lifting 


eyes (right). New findings refute both of these. 


Greater brightness of zenith 
moon was stiggested by 
Irish scientist, but elimi- 
nated in trial, as possibk 
cause of moon’ illusion. 


Red hue of low moon was 
proposed as factor in illu. 
jon—but ruled out by trial 
employing red color’ filter 
on one of the projectors. 


and this proves the answer 


Mystery’s. solution: Low moon 
looks big compared to distant ter- 
rain—by same principle of perspec- 
tive that makes man or giant of 
equal-size outline, 


1 


“I'd like to see 
them make 


ing gear with 
telescoping like those 
on camera tripods, You'd 
Jock each leg at the right 
height so. the equipment 
would stand level on bumpy 
or sloping ground,—Skip 
Mosher, Rialto, Calif 


foamdilled pad shaped to fit a stand- 
so you could soak out muscle pains 

It should be thin enough to fold 
ike Patterson, Dallas. 


housed inside the tool. 
tangle in the drill and the ke 


couldn't: be 
inislaid,—John Overby, Osburn, Idaho. 


A magnetic pickup bar on the front of power A sliding plant stand that could be built into 
mowers to prevent nails, bits of wire, and a window. You'd push it outdoors so the plants 
other metal objects from being flung outward — could get an airing when the sun_is warm, 
hy the blades.—Harry Randall, Bessemer, Ala. —Deborah Johansen, Nelsontille, N.Y. 
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The envy of 


River-boat skipper 


every small 
boy on the banks of the Ohio River, James 
Gibeaut of Point Pleasant, W. Va., stands 


proudly in the wheelhouse of the river 


boat he commands, Once one of those small 
boy 


him: yptain Jim is now master 
towbout that pushes freight barges on 
the river he loves. 

How do you get a job like that? Jim 
Gibeaut, like almost all river-boat captains, 
did it the hard way. He signed on as a 
deck hand boy of 16, and worked his 
way up. Now 35, he earned his pilot's 
license seven years ago, won the rank of 
master last January. This gives him full 
responsibility’ for guiding the huge cargoes 


to their destination for the Ohio River Co. 

A landlubber might look on his job as « 
shifts of six hours on and_ six 
hours off for 30 days, then shore leave for 
the next 30 days. Where else could you get 


sinecure: 


And the living is good on the river 
he best of foods well prepared, a 
comfortable ¢: and clean linen. 

But it’s not all beer and skittles. Captain 
Jim’s responsibilities are grave. He must 
have a feel for the effect of wind and cur- 
rent on the tremendous weight he is pilot- 
ing. He must maneuver his load expertly 
into and out of tight spots—and watch the 
river constantly for carefree boaters and 
water skiers. 


CONTINUED 19 


The Other Fellow’s Job . .. continued 


Disassembly line mons hs othe: 


s a Ford 
senior research-test technician, George I 
Crockett (b 
apart Ford ar 
he weighs 

parts, assigns 
tographs them laid out on a three 


Any sudden change in weight of a « 


Then 
0 15,000 


rs’ vehi 
2,000 


tor's new transmission, engine 
major part calls for 
Other engineerin 


before disassembly—include the 


bility, and a comparison of bod 


He helps in developing test procedure 
equipment for the research staff; has t 


know how to use pr 
prints; and must 


k all work sheet 
before sending them to the en 


help in designing future cars: 


Crockett i v 32, went to work 
for Ford at 22. After finishing Henry Ford 
Junior College, he attended Wayne Univer 


sity. He has been in his present 


which pays from $6,000 to $9,000, for 
years. He lives in Garden City, Mich., a 
suburb of Dearborn, with his wife, A sport 
enthusiast, he golfs regu 


larly, is a membe 
of a ski club, and for one year managed a 
Ford basebull team. 


Fe Working with model planes is a man-size job for George 
Model-plane tester Vp ee ant at dhe model shop at Georgia Institute 


of Technology’s Guggenheim School of Aerospace Engineering 
in Atlanta. This calls for supervising the building and mainte- 
nance of some $150,000 worth of equipment used by student: 
nd teachers. At one moment he may be overseeing the opera- 
tion of mechanical shakers, which detect stresses on airplane- 
wing beams, or on rocket, boat, or submarine components, At 
the next, he may be directing modifications in models brought 
to Tech by aircraft and rocket companies for wind-tunnel tests 
(there are three tunnels, with a supersonic one soon to be built). 
He's shown above at a smoke tunnel, which demonstrates to 
students how air vortexes are set up over plan 

Under him in the shop are a model builder and a number of 
graduate students, but about 50 percent of the models are con- 
structed at Georgia Tech's Engincering Experiment Station where 
he once worked in tool design. 

Cook moved from Chicago to Atlanta at an early age, attended 
North Fulton High School there. and learned tool design at the 
Guggenheim School. During the war he was employed on artillery 

1 sights as a civilian, at one time was a gunsmith, and also 
made archery gear. Before heading the model shop he did tool 
designing for Tech's School of Mechanical Engineering as well 
as its Experiment Station. He earns around $7,000 a year. 
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When you slake your thirst, 
| you're answering an SOS from your 
body that it needs liquid 
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picture of one of man’s greatest physical pleasures: 
thirst quenching. A sensation as old as man him- 
self, thirst is getting new and serious study by scientists 
today. Doctors w to know how to recognize its ab- 
normal appearance in patients. Military leaders are con- 
cerned with the problems of survival, either in desert 
warfare, or in the event of a poisoned water supply. 
Here are some of the questions they have been asking— 
and the answers: 


\ TALL drink on a scorching day. That's the perfect 


Does dryness in the mouth cause thirst? 


No. This was once the popular view, but physiologists 
now agree that thirst is a warning that the body's balance 
of water and salts (mainly sodium and potassium) is out 
of line. Minute changes in these ratios go on all the time 
inside cells, in the 5; between cells, and in the blood 
stream. If the scales balance too heavily on the salt side, 
the blood stream signals cells called “osmoreceptors.” 
These trigger the sensation of thirst. 


What about induced thirst? 


Again your body's balance is off. This time not because 
you've lost water, but because you've eaten salty foods. 
(All those peanuts!) 

Curiously, the body knows when it’s water-hungry, but 
not when it needs more sult. Some animals, such as cattle 
and deer, do have a salt-craving mechanism. Humans 
don’t. Fortunately a normal diet usually contains enough 
salt to make up for an occasional shortage. 


How does your body use water? 


Water keeps your body’s chemicals in solution, making 
possible the necessary exchanges of nutrients and waste 
products, Water also helps lubricate your joints. And, as 
you perspire, it's the water evaporated from your skin that 
helps cool you off. 


What happens if you don’t get enough water? 


You become dehydrated. If the shortage is severe, your 
kidneys suffer because there's not enough liquid to dilute 
the wastes they process. 

In 1832, when a severe cholera epidemic struck London, 
an obscure physician named Lata made a significant dis- 
covery. An old woman was brought in on the verge of 
death. Everything had been tried on her, but to no avail. 
The doctor looked at her, doubting if she would remain 
alive long enough for him to get out his instruments. Then 
he began injecting salt and water into her blood stream. 


By 
Aaron Sittner 


Too much salt makes 
you thirsty—upsets 
the body's balance. 
Hey, take it easy 
with those peanuts! 
Potato chips, too. 


When you work ona 
hot day, you perspire. 
The water evaporates 
from your skin, 

You're cool, man. 


conrimueo 3 


How much water do you need? About three quarts a day. Your diet 


Slowly her pulse returned. In a half-hour, after six pints 
had been injected, she actually began to walk. Yet Lata’s 
feat failed to create a stir in medical circles until the early 
1900s, when cholera again hit London. 

Today, this is one of the routine treatments in any situa- 
tion where the body's water supply is depleted. 


Can a mild form of dehydration take place without 
triggering your thirst mechanism? 


Yes. If you smoke a lot you r sume that the dryness 
in your throat is natural. Actually, it may be a signal that 
you need more water. Also, if you chew gum often, your 
throat may feel nice and moist even when your system's 
out of whack. 


How much water do you need? 


i dry, 
Sift from dr About three quarts a day for an average adult, A normal 
Maybe tr too many _—_diet will provide two-thirds of this. The rest must be 
cigarettes—or you taken in the form of drink. 
may needa drink. 

Take a break. Head 
for the water cooler. How long can you survive without drinking? 


Lying quietly in a cool area you could probably sur 
for 8 to 10 days. This is in marked contrast to fasting, 
You could live for 30 to 40 days without food—given 
enough water. On the other hand, if you cat, but have 
nothing to drink, death would probably come more quickly 
because water is necessary for metabolism. 

Medical histories tell of an Italian political prisoner 
named Viterbi, who committed suicide by refusing to eat 
or drink. He died on the 18th day. In his diary he re- 
corded that hunger pains ceased after the third day. But 
until the very end the “real tormentor” was his “burning 
thirst.” 


How much water is there in your body? 


About two-thirds of your body’s weight is in water. 
Some of it is in fluids, some in tissue matter. The muscles, 
for example, are about three-quarters water. The cortex 


If you found yourself of the brain has an even higher percentage of water. 
a nice cool spot, you e 


could survive 8 


or 10 days without, What should you do if you can’t get water? 
water. You could live 
30 or 40 without food Wartime survival manuals devoted much space to this 


(but it’s a tough 
way to reduce). 


problem. ‘The reason was simple. Whatever hardships a 
man might face, dehydration was perhaps the gravest. 
Navy doctors studied the possibility of getting water by 
eating raw fish or even drinking sca water. But the salt 
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supplies two-thirds—the rest you have to make up with liquids 


and protein matter in these required so much water for 
the body to process them that the gain was either negligi- 
ble or canceled out. The best water source, these investi- 
gators found, would be the blood of birds—if they could 
be caught. 

Castaways were advised to conserve their body's fluids 
by avoiding exertion and protecting themselves as best 
they could from the sun. Another suggestion was to 
sprinkle sea water on their skin to supply some of the 
moisture needed for evaporation. Otherwise, the body 
would have to provide it. Desert troops who might be 
lost were advised to lie quietly by day and walk only 
at night. 


How does temperature affect your body's 
need for water? 


The warmer the environment, the more water you need. 
At 82 degrees, a person doing hard work needs about 
seven pints of fluid a day. But at 94 degrees he'll need 
13 pints. 

The construction of Hoover Dam on the arid and sw 
tering Arizona-Nevada border was possible only. becaus 
the construction workers were educated in desert living. 
They learned to take water and salt frequently, and to 
make maximum use of the shade. Living quarters were 
cooled for sleeping. 

Yet even with these protective procedures the men often 
had to replenish their internal water supply by as much 
as 30 quarts a day. 


What happens when you drink too much water? 


You'll probably experience nausea. Other consequences 
may be diarrhea, tremor, or convulsions. Excessive water 
in your body will tend to wash away the vital salts in your 
system. So, rather than pumping yourself full of water, 
let your thirst be your guide. 


Does your hody retain any of its water permanently? 


For years scientists wondered whether some of the fluids 
swishing about in the body would stay trapped somewhere 
in a cell or an organ. The answer was discovered in recent 
years by the use of “heavy water,” a radioactive isotope 
er that could be used as a tracer. 

In 10 days, 50 percent of the tracer disappeared. In a 
few more d it disappeared completely. So it appears 
there is no fixed supply of water in your body. Like all 
the other streams and tides in nature, ours flows i 
through, and aw: 


Navy doctors studied 
wossibility of 
getting water by 
eating raw fish. 
Report: negative. 


Construction workers 


found it took about 


30 quarts of, water a 


day to keep “em 
going in the desert 
heat. That's 7% 
gallons. Pretty 
poor mileage. 


Tanker middle 


crosses 
Atlantic 


The squat shi He 
“midbody” at left 
just completed pe 
ocean voyage without 
either bow or stern, 
These were waiting 
for it in Bethlehem 
Steel's Hoboken, N.J., 
yard, where the tanker 
Raleigh had been cut 
in two to receive the 
417-foot midsection 
and emerge as a 630- 
footer. The midbody 
is the second of four 
built by Schlieker 
Werft in Hamburg, 
West Germany, for 
Bethlehem, to’ “jum- 
boize” old tankers. An 
ocean-going Dutch 
tug towed it across 
in five weeks. 


«++met by telescopes, binoculars, and cameras. 


- spring in the ridge area. Local historians 
Calendar-conscious buzzards say they have been doing it since before the 


The giant buzzards of Hinckley Ridge, white man settled the Cuyahoga River Val- 
Ohio, are becoming as famous as the swal- ley. The annual return is celebrated the first 
lows of Canistreng, Calif. Each March te Sun in spring by thousands of natives 
the big vultures—among the largest know and visitors (including ornithologists from 
to naturalists—forsake their winter eons many pparte of the country) with a “Buzzard 
in the Great Smokies to herald the retum of — Break! of hot cakes and coffee. 
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Buzzards’ annual return to Hinckley Ridge is . . . 


PS PICTURE NEWS 


/ 


Goggles give pigeon 
an owl-eyed lool 


Because pigeons can 
distinguish color, scienti 
think their eyesight may 
be much like that of m: 
To find out, 
goggles this bird is wearing 
were devised at the Uni- The 
versity of Maryland. \ 
ot short lengths of 
min tubing, they. were 
cut diagonally to ‘fit’ the 
sharp contour of its face, 
then fastened on with collo- 
dion, The goggles will act 
as blinders during tests. 


-foot-diameter balloons above are strung 
d wires for use by the Air Force as radar 
Deflated, they canbe transported by truck 
«1 put into service almost immediately simply by un- 
king and inflating wherever they are needed. 
Westingho ug With them also for use 
s 


and as solar- 
np deflated in 
inflated when they went into orbit, 


1906 Rolls still rolls 


it its wraithlike quiet. The original owner 
willed it to the company. 


a 


PistoLaser could be 
forerunner of “death 
ray” gun. The portable 
ally purpose laser made 
by Kollsman Instrument 
sells for $2,950. 
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flash of red light jolted from a ruby 
cuts metal and tissue, transmits 
and may knock out missiles 


TV shows— 


By C, P. Gilmore 


a scientist touches a button and a 

piercing bolt of weird red brilliance 
leaps from the end of a flashlight-size 
tube, slams into a diamond. Blue-white 
flame jets from the ultrahard stone with 
a crackle like a pistol shot as the surface 
heats to 10,000 degrees F.—hotter than 
the surface of the sun. One five-thou- 
sandth of a second later, a hole smokes 
where the ray struck. 

In a New York hospital, a surgeon di- 
rects a delicately controlled version of 
the ruby ray into a patient's eye. In 
1/1,000 of a second, a tiny tumor deep 
within the eye disappears. 

Elsewhere, researchers are using the 
‘ay to build an optical variety of 
radar far more accurate than the best 
conventional models, a radiolike com- 
munications system capable of carrying 
more information than any system now 
operating, and a speedometer to allow 
space ships to rendezvous in orbit with 
hardly a bump. Most significant, they 


[° A laboratory in Schenectady, N 


are designing a weapon that could be 
the long-sought defense against mi: 

At the heart of these science-fiction 
gadgets is a lase ectronic flash- 
light that generates a powerful new 
kind of light. The laser's beam is as dif- 
ferent from ordinary light—the kind we 
get from light bulbs, matches, the su 
as a Cadillac is from a kart, Its uncanny 
properties make it ideally suited for a 
strange collection of complex jobs. For 
example: 

© A super 


powered version of the la- 
conrinveo 

Radar that uses light 

left hits target and bo 

mirror. The Colidar, developed by Hughes 

craft, can pinpoint’ objects seven miles away. 


Map the moon, signal subs, steer satellites? Done—in the wink 


ser's electronic lightning may burn holes 
in attacking missiles, tum them into fly- 
ing scrap metal. All three branches of 
the armed forces are staying up nights 
working on this one. 

@ The laser’s light will map the moon. 
MIT scientists bounced a laser ray off 
the moon's surface, found that it could 
be focused so sharply that it covered a 
spot just two miles in diameter. Con- 
ventional radar fans out bigger than the 
moon itself, can’t distinguish individual 
features. 

@ The ruby ray may open vast new 
realms of the spectrum—far larger than 
all bands presently used for radio, TV, 
the works. Just one laser beam can 
easily 25,000 simultaneous. tele- 
vision program: 

© The f 
wounds, 
merged 
without wire 
in orbit. 

It looks so simple. Deceptively so. 
The laser’s heart is most commonly an 


c 


glow will cauterize 
communicate between sub- 
submarines, — transr power 
nd push satellites around 


unremarkable synthetic ruby about two 
1 pen- 


inches long and as big around a 
cil. Surrounding it is a bright 


Here's How the Laser Works 


Electrons may exist in any one of several 


energy. states or “levels.” Any. clectron ea 
absorb energy from the outside and jun 
another higher enengy Jevel, But at this ih; 
cnergy. level a wound-up spring. It 
wants to unwind—fall hack to its normal low 


level. In the process of falling back, it re- 
leases the stored energy 

Most lasers are made of artificial ruby— 
crystalline aluminum oxide with a sinall_ per- 


centage of cher The clectrons in the 


ie 


Orinariy, most tectrens 
stay mln levels, ard hgh 
Teves ae empty 
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usually a high-intensity flash tube simi- 
lar to a photographer's strobe lamp. 
Send a jolt of electricity through the 
flash tube and a laser beam leaps from 
one end of the ruby. Supply a continu- 
ous light and the laser beam shines 


lies in the fact that the ruby 
atoms, excited in the proper way, pro- 
duce a very special kind of light. It is 
coherent The light waves, unlike those 
in ordinary all in step. 

You can sce what's involved if you 
think of water waves. Suppose you 
pitch a handful of pebbles into a pond. 
Each pebble sets up its own ripples. The 
pond is covered with a jumble of wave- 
lets traveling in all directions. Regular 
light is like that. But suppose you drop 
in a single stone. Then smooth ripples 
spread out evenly from the center. 
That's coherent light. 

All light—until the laser came along— 
was incoherent. Ordinary light contains 
rays of different colors (corresponding 
to different frequencies), which act like 
the ripples from the handful of pebbles. 
Radio waves, on the other hand, are 


atoms can be “pumped” to a 
ene level by hitting them with intense Tisht, 
In millionths of a second, they fall back to the 
lower energy level, and release light of their 
‘ormally, though, this light is incoherent 
«l up. The atom returns to the low-energy 
rand uiving off a red glow. The 
trick is to get all the electrons, to release their 
stored up energy in step. Here's how it’s done. 
‘The cut into a cylinder about a 
diameter and from two to cight 
Ivered. so that light 
and forth down the 


of a laser's eye 


Painless eye operation 
to remove & tumor from 
the retina 
formed 
Columbia Presbyterian 
Hoypital with this Amer- 
ican Optical Co, laser, 
The tumor was burned 
with a beam of col 
ent light focused 
shown in the diagri 
Coen takes 1/1,000 
of a second. Similar’ set- 
ups have been used to 
spot-weld detached ret- 
inas in laboratory ex- 
periments with rabbits, 


coherent. A transmitter generates just 
one frequency, which spreads like the 
ripples from a single stone. Because it 
is coherent, you can modulate it—load it 
with a voice, telegraph, and television 
signals at the transmitting end, then un- 
load them at the receiving end. 

Hash and coherence. A regular light 
beam—from a searchlight, for example— 


eylinder's length. Then the chromium at 
are hit with a tremendous burst of light. A 
large number of electrons are pumped to the 
high-energy level, and some in falling back 
to the lower level immediately. Some of this 
light released by the electrons strikes other 
high-energy electrons, triggering them to ra 
ate th Yortunately, they release 

it 


electrons at the hi 
them to give up 


y now hits more 
level, triggering, 
se ONCFEY 


ener) 
ener 
in-p 


‘ten pumped up electrons 


energy simulates mare 
tdectons oyun don 


FOCUS OF LASER UGHT 


PATIENTS EYE 


nnot be modulated like a radio wave 
because of its incoherence. It would be 
like trying to stick signals on a wave so 
full of noise that the voice would be 
drowned out. 

With a coherent light source you can 
transmit radiolike signals. But there's 
one big difference. The amount of in- 


formation a wave—radio or light—can 


Within a few millionths of a, second, huge 
pulses of radiated enerzy are rushing from one 
end of the cylinder to the other, like water 
sloshing back and forth in a bathtub, Finally, 
the signal gets so strong that it bursts forth 
one end of the crystal (an end only 
ly silvered for just this purpose). What 
¢ is a tremendous burst of eye-dazzling 


Iu continuously operating masers, the pump- 
ing light lifts low-energy electrons to the high- 

state as fast as they full back in the 
1. 


Repeated release ot 
eight energy balls 
(el ements mabe of 
ectrors 299 own 
sosten pagel 
Donerté fat el coherent 
tere 
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transmit depends on its trequency. Be- 
cause of its extremely high frequency, a 
single laser beam can carry more infor- 
mation than all ra¢ and television 
channels now in use put together. 

A single laser-equipped communica- 
tions satellite over the Atlantic Ocean 
could transmit hundreds of times more 
messages than all undersea cables now 
in existence combined—and a few thou- 
sand tele n programs to boot. 

Coherence allows laser beams to be 
focused into far narrower rays than 
either radio or ordinary light. The super- 
sharp beam, a natural for such jobs as 
moon mapping, has scores of applica- 
tions. An orbiting space ship, for exam- 
ple, could point its laser communications 
beam at the ground station and send 
messages in complete privacy. Unless 
you're directly in the beam, you can't 
intercept or jam the message. 

Simple and tight focusing means that 
lasers will be far lighter and more com- 
pact than the radios urs they re- 
place. A prototype laser built by 
Sperry Rand, for example, weigh: 


two cars parked side by side five miles 
away. Later models may pick out baby 
carriages at the i A com- 
parable conventional radar would have 
to be carried around in a truck. 
With the right lenses, the sha 
beam can slim its entire power into a 
pinpoint. This technique concentrates 
the beam for eye surgery. Heat devel- 
oped by high-powered models. slices 
easily through diamonds, stainless steel, 
and other tough materials. 
Concentrated heat. This extreme con- 
centration of intense heat is what the 
military is counting on to serve as an 
antimissile weapon. Although the proj- 
ect is top secret, some information has 
filtered through. Dr. M. L. Stitch of 
Hughes Aircraft reported last year on a 
laser that delivers 600,000 watts. Later 
he mentioned “remarkable advances” 
without giving any more figures. 
Air Force General Curtis LeMay, in a 
speech last March, spoke of “beam-di- 
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rected energy weapons.” The Army 
hired American Optical Co. and Quan- 
tatron, Inc., to work on “high-energy 
radiation devices.” The Office of Naval 
Research asked for a study of similar 
Weapons. 

Such a weapon would have as much 
impact an military tactics—and world 
politics—as did the atomic bomb. A laser 
missile killer could skitter around the sky 
literally at the speed of light. No need 
even to tell the decoys from the loaded 
missiles—just blast them all. You don’t 
have to burn up the whole missile with 
the beam—damage its guidance mecha- 
nism a little, and it will burn itself up 
on re-entry. 

The armed fore 


s aren't overlooking 
the possibilities of using lasers to knock 
out tanks, trucks, and foot soldiers, Sev- 
eral companies have under development 
a gadget that could be that oldest of 
science-fiction devices, the death ray. 

How it all started. The laser’s possi- 
bilities began to ey scientists even 
before th such a thing. In 1954, 
f then of Columbia 


“Pump” atoms to an 
excited, high-energy state by bombard- 
ing them with microwave power, Each 
atom would store up extra energy—like 
a wound-up spring, Then feed an in- 
coming signal—the low-powered wave to 
be amplified—to the excited atoms. If 
everything worked, the low-powered si 
nal would jolt the atoms into gi 
their stored energy in a burst 
signal input would kick off a 

Townes named his contraption the 
MASER—Microwave Amplification by 
Stimulated Emission of Radiation. Then 
he wondered: Why couldn't a maser 
operate at such a high frequency that 
its output would be, not radio waves, but 
pure light? Scientists all over the coun- 
try set out to build such a device. 

Dr. T. H. Maiman, then at Hughes 
Aircraft, was the first to make a light 
maser, or laser, work. But scientists at 
Bell Labs were right on his heels, and 
now hundreds of companies have en- 

[Continued on page 200] 


My Best 
Photos 
for PS 


An old pro picks his favorites 
from the ones that made “Photos 
by W. W. Morris” famous 


at top, Medalist I in 
m clutching a Rollei) 


ier from 
pter. A PS stalf writer. snapped ine. 
1,100 at f/8 on Super XX filin, 

1,250 f ll, Acro 1 


bout five minutes,” 
CONTINUED 


in case of a dunking is 


93 


‘The s 


By Devon Francis 


BIG, lumpy, white-haired guy 
with a passion for taking good 
pictures will retire this fall from 

Popunar Sctence. He is William Worth 
Morris. A number of men named Wil- 
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¢ of this iceberg is shown by the Coast Guard icebreaker East Wi 


id. The photo was taken 


liam have worked for this magazine dur- 
ing Morris’ 22 years on the payroll, but 
there h n only one Bill, chief of 
the photo department. 

The other day it was suggested that 
some of the best of the Morris photo- 
graphs, made during those two decades 


from a small motor launch, I shot at 1/250 at f/ 


and more, be reproduced for the readers 
of this magazine. 
“Aw, what for?” grumbled Bill Morris. 


It was a characteristic response. 
Nonetheless, the photographs, with cap- 
tions in his own words, are reprinted 
on these pages. We trapped him into it. 


[Turn the page for more pictures 


1 


with an ‘A’ red filter on Super 


Bill Morris ha: med the world on 
picture assignments—Europe, the Orient, 
the Arctic. He has snapped his shutter 
on things as small as the head of a pin, 
as gigantic as an iceberg. Clutching his 
precious cameras, he has worked under 
the canopy of a 600-mile-an-hour atomic 


ied on page 222] %5 


re 


text cor 


shot at 1/500, (/16, on Tri-d 


velt 


Industrial photograph 


This is what a B-52 bomber looks like when it the hook 


boom of a tanker plane. 1 shot from the boom operator 


It most an against-th ok lin 


Hasselblad wil 250, f 11, Tri-X 


adivers are part of 
Mercury Astronaut 
pace program. I photo 
raphed these two (one 
is in the water at right 
as they practiced put 
ting an inflated collar 
wound a capsule, after 
having parachuted 
down. Their motto is 
‘We wet there fastest 
dive deepest, stay down 
st.’ Exposure 

0 at f/16, with K2 


n Tri-X 


Dr. Frank B. Salisbury has 
been speculating on life on ot 
off the earth for a good share 
of his 36 years. As a boy he 
worked as a naturalist in camps 
near his home town of Salt 
Lake City, Utah. As a Caltech 
graduate student he began 
tackling problems in astronomy 
from a botanist’s viewpoint, 
producing a number of papers, 
A professor of plant phy: 
ology at Colorado State Uni- 
versity, he has been running 
three research projects, One is 
on flowering and the “biologi- 
cal clocks” of plants (their 
inner timing mechanism); one 
on alpine plants (Martian 
prototypes?); and one on space 
biology (his verdict on a space 
ok ability to live on 
‘It'll never work!”"). 
Currently he has packed 
himself and family (wife and 
four children) off to the Uni- 
versity of Tubingen, Germany, 
for a year’s research in his fa- 
vorite subject: bivlogical clocks. 
He says, “Solve the mystery of 
when and why a gene suddenly 
comes to life and starts a plant 
flowering, and you will have 
cracked one of the fundamental 
problems in biology.” 
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WHY | 
BELIEVE 
THERE IS 
LIFE ON 
MARS 


A botanist who's an expert on 
the clever tricks of Earth 
plants speculates that Martian 
flora may be even smarter 


An interview with Dr. Frank B. Salisbury by Joan steen 


ee VERYTIING points to it—and not just 

EK ‘low life’ like algae or mosses—but 

really developed higher plants. 

“It could be a sea of fern, tall as Iowa corn 
but supple like wheat. Or something broad- 
leafed and brown like cured tobacco, More 
likely it’s something so fiendishly adapted to 
Mars that it won't be like anything on Earth...” 

Dr. Frank B. Salisbury enjoyed speculating. 
The handsome botanist rocked back on the heels 
of his chair, hands clasped behind his head, 

“And once you have higher forms,” he went 
on, “there's no reason you can’t have animals to 
eat them. And if animals. why not intelligence 
in some form or other? After all something has 
to account for those satellites.” 

“What satellites?” I asked. 


Spring on Mars 
brings striking 
signs of life 


Mars changes color during 
Mareh 9 June 23 its six-month spring. The 
pale blue-gray areas dark- 
en. Some become brown or 
black; others, red or even 
moss green. The changes 
appear linked to what's hap- 
pening at the Pole. The 
= 4 South Pole white cap (top 
of photos) starts to shrink 
in and the color 
7 darkening spreads out from 
- there unti) it reaches 

in regions around th 
tor in mid-August. 
observers believe the c 
frost that melts and starts 1 
May IL July 31 return of life to the planet 
Astronomers are more in. 
terested in Mars’ southern 
hemisphere because sum 
oe mers are hotter there—hence 
more likely to support life 
The South Pole appears 
at the top because of the 
telescope’s inverted image 
All photos show th : 
face of Mars.—Lowell 

servatory. 


a 


ding to Martion year 


August 21 


“Mars has two satellites: Phobos and Deimos,” 
he said. “They're both small and they orbit Mars 
very closely, Phobos, in particular. The way 
celorates during part of its orbit is best 
by assuming it’s hollow.” He paused. 
urally formed moons don’t come that w 
‘ot only that. 
body could spot them in 1862—the best 
for viewing Mars in the 19th century. They 
showed up for the first time 15 years later.” 
You mean there could be intelligent beings on 
lars who launched artificial satellites?” 
Salisbury said. “OF course the 
idea is pretty far out. I'd settle for reasonably are the canals real? ‘The late Per 
clever plant life.” cival Lowell thought so and sketched 
“Yes, let's get back to your everything-points- them on a globe, He assumed they 
a3 were channels that carried _polir 
statement. snow-melt to all parts of the planet. 
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white cap around the South Pole begins 
to disappear and another one forms up 
north, Observing over a period of months 
you see a pattern of rich, dark colors 
spread out until it reaches a peak in tri- 
angular- -shaped shadowy areas around 
the equator. 

“Odily ores the colors don’t go 
from ice-blues to greens, but from pastels 
tinged with red. Oc: 
‘ou do see green, but the brown 
is more common.” Ie paused again. 

“The other striking evidence comes 
from spectrum analysis. We know that 
every chemical compound or clement re- 
a distinct way. When the 
light gets separated-out in a spectrum, 3 
unique pattern of bands shows up. Late- 
ly Wil M. Sinton at the Lowell Ob- 
servato taff, Ariz., has spotted 
bands that suggest carbon compounds. 
And in the dark areas only. 


“A jungle of, big, slender, stalky, flood-fed — the only po we hat 
hin ats ae EG, Mate seat ests lifer atleast the kind of comples 
ized molecules that make up lif 

“Sure,” he said, and the chair dropped we know it on Earth. We probably won't 
forward on the floor as if it had been know more until we start orbiting tele- 
called to attention. “The main reason I scopes or land a space probe on Mars.” 
think there are plants on Mars is the sea- ‘But that could be in the next few 
sonal change in the surface mi ‘S couldn't 

The changing seasons. “\Vhen_ it's That's why there’s so much in- 
spring in the southern hemisphere the Mars right now. Frankly” I 


on a 


fuecrmis  ERIOANIA 


AMAZONIS. 
prAcRiA 


Early map makers thought Mars’ dark areas aad halfway down is Syrtis eae Prof, Sulis- ~ 
were seas hence the Latin word mare persists bury’s “Africa” of Mars oli 
in place names, Dark triangle left of center adopted by Internation: 
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What We Do Know About Mars .& 


Its distance from the sun: 141,690,000 miles (avg) 
Period of revolution (year): 687 days 
Period of rotation (day): 24 hours, 37 minutes 
Diameter: 4,200 miles (about half of Earth's) 
Surface gravity: 38% of Earth's 
Surface pressure: 10% of Earth's 


It has an atmosphere—probably rich in nitrogen and carbon dioxide. 


And clouds 


It has white caps at its Poles. 
And colors that change during the yea 
And curious markings: the “canals” . . 


Phobos—4,000 miles above Mars, 
And Satellites } Deimos—13,000 miles above Mars 


wouldn't mind making the trip myself.” 
“Hmmm,” I said. “I guess present tele- 
scope photographs and spectrographs— 
no matter how good—aren't conclusive.” 
“I'm afraid not,” he agreed. “You can 
usually see Mars better just watching 
with a telescope instead of filming it. 
The earth's atmosphere is so wobbly that 
the time exposures come out blurred. 
me thing applies to spectrographs,” 
he continued, “The atmosphere’s a nui- 
sance, but for other reasons. We can’t 
tell how much water vapor or oxygen 
there is on Mars—we suspect very little— 
because there’s so much in our air.” 
Martian weather, “Can you describe 
what you expect to find once we land 
there? What's the weather like?” 
“Cold, of course. It’s that much farther 
from the sun. An average for the whole 
planet might be 40 below, as compared 
With 60 above for Earth. But averages 
are foolish. It depends where we land 
and at what time of day—or year. Around 
the tropics it can get up to 70 or 80 de- 
grees during a summer day (but dip 
100 degrees below freezing at night).” 
“Okay. Suppose we drop down some 
place near the equator at high noon on 
a summer day. What would we see?” 
Salisbury beamed and leaned back, 


And What We Don't Know 


But we don't know if there is any 
water vapor or oxygen 


Like Earth clouds? 
Iron oxide dust? Or a nitrogen 
compound? 


white ones. 
yellow ones 


Frost? 

Signs of vegetation? 
Imaginary? Or made by in- 
telligent beings? 


Are 
Launched by an advai 
jon? 


hey artificial? 


“Let's say we land 
at Syrtis Major. That's the place I'd like 
most to see. It's sort of the Africa of Mars 
—the largest, ushest-looking of the dark 


half closing his eyes. 


triangles, roughly the size of Mexico.’ 

He got up. “Want to see it? There's a 
map around some pl: He went to 
the filing cabinet. Somewhere between 
Macrospores and Morning Glories there 
was a thick Mani.a folder, Mars. 

He took out a map and put his finger 
on Syrtis. “We won't land on Syrtis i 
self, but on its edge.” He settled back in 
the chair again. “We are still in the 
spaceship looking out. The sky is a kind 
zy bluish white. We don’t sec the 

istis the Martian atmosphere 
contains particles that scatter the light— 
especially toward the blue end of the 
spectrum. They could be icc crystals.” 

A mysterious cloud. “The terrain is 
flat. (There is no evidence of shadows 
that volcanoes or mountains might cast.) 
There may be some white Earthlike 
clouds overhead. Toward the horizon 
there’s a menacing sight: a massive yel- 
low cloud swirling up 10 or 15 miles. 
Sometimes clouds like that storm over 
the whole planct and color it yellow.” 

“What are they?” I asked. 

“Maybe gas. More likely dust—blown 


CONTINUED 


up from the desert area where we are. 

“Desert?” I asked. “You mean dunes?’ 

“Well, you know, Mars generally 
looks orange-red—even without a tele- 
scope. Many observers think the planet 
is covered with reddish iron oxide dusts 
—tusty deserts.” 

“Not very inviting, I must say. Let's 
get to the markings. Are maps like this 
one fairly standard? 

“The shapes vary a little from year to 
year, Sometimes a new marking shows 
up, or an old one disappears. But Syrtis, 
for example, has been mapped cons 
tently for 100 yew 

“Now you're ‘making me restless. Let's 
get out of this spaceship and move there. 
What's the atmosphere smell like? 

“1 don't know.” Salisbury grinned. 

I step out of my space suit I'm dead!” 

We both laughed. 

“Seriously,” he added, “you have to 
carry your oxygen with you, and you 
need a pressurized suit. At Mars’ low 
pressure—10 percent of Earth’s—your 
blood would boil.” 

“['m sorry I asked,” I said. 

“Okay. Now let’s have a look at Syrtis. 
But I warn you that what I see will be 
sharply different from what many astron- 
omers expect. There are half a dozen 
physical theories that attempt to explain 
the changes on Mars in nonliving w: 

“But you think they're wrong?” 

“Yes. Of course for every argument 
there’s a counterargument, even mine. 
I just think it’s easier to defend life.” 

Fine, Start defending.” 

“We've said already that the color 
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Life Detector May Land 
on Mars in 1965 

That “thimble” capping the Ma B 
spacecraft. in the sketch may be the first 


feeler for life on Mars. NASA plans to drop 
the cap on the planet by 1965. A st 
string extended from it along Mars’ surface 
would try to_pick up. microorganisms and 
boil them inside the thimble to grow ona 
radioactive broth. A Geiger co er could 
measure the growth rateif any—and tele- 
meter results 


change fits neatly into a spring-summer 
vegetation cycle. 

“A second point in favor of life is that 
when the yellow clouds do cover the 
planet they don’t permanently tinge the 
markings yellow. Within a couple of 
whatever is there shakes it off or 
grows up through the cover. You can’t 
do that unless you're tough—and tall. 

“That, for my money, rules out lichens. 
They've often been proposed as the kind 
of life you might see on Mars, mostly be- 
cause we know lichens can survive the 
it extremes of th temperatures. 

“But I'm against lichens—not only be 
cause they're flat. They also take a heck 
of a long time to achieve anything like 
widespread cover; they need lots of wa- 
ter to grow much; and they don't change 
color. Finally, a lichen can only exist if 
there are algae and fungi. If Mars has 
lichens it'd probably be easier to detect 
the stuff they depend on first, 

i else then?” 
t's consider how 
we might modify an Earth plant to suit 
life on Mars. What we want is some- 
thing that can thrive on almost no oxy: 
gen or water; on extremes of tempera- 
tures; and that can take doses of ultra- 
let light that get through. 

“The ultraviolet problem is probably 
the simplest. You suppose built-in shield 
ing pigments. You don’t even have to 
suppose them. There are fungi in Death 
Valley that do have them. 

“The temperature requirement isn’t so 
tough either. A plant would have to 

Ci red on 04 


Suction cups help copter land. A helicopter 
could land or take off safely from even a 
wet or pitching carrier deck if it had this 
recently patented gear, Suction cups set 


in the floats would let down to provide a 
firm gri pr takeoff, pilot-controlled slots 
near the cups would admit air and break 
the grip of the cups. 


New Ideas from the inventors 


Bumper brake stops ear. To avoid damage 
caused by backing a car or truck into un- 


seen obstacles, valves in this bumper mount 
would transmit pressure to a brake-setti 
than 


is 
plunger—far faster driver reaction 
could do it. The mechanism would engage 
only when the vehicle was backing. 


Concave tack head fits fingers. You could 
push—or pull—a thumbtack without risking 
broken fingernails if it had a shaped head 
like this. The concave crown would form 
a thumb-fitting pushing surface. And even 
fully inserted, tack, with ity raised 
edge, would be casy to pull. 
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More inventors’ ideas 


“Gun” finds the fire, A focusing mirror 
and infrared sensor in the barrel of this 
pistol-shaped detector—and a meter in the 
grip—would help fight fires by pinpointing 
hot spots hidden by smoke or walls. Im- 
proving a fireman's “aim” could help 

mize water damage and expose unseen 
blazes that might be overlooked. 


Outboard float extends deck, A hydrofoil- 
supported platform like this could add 
several feet of deck space to an outboard- 
driven boat and let you troll with litte 
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Storm window encloses cooler. Shaped to 
fit around 4 conditioner, this rigid, one- 
piece plastic enclosure could he trimmed 
to a snug window fit to simplify winter- 
sealing your house. It would stop drafts 
better than conventional storm windows 
and protect the air conditioner during its 
winter layover, 


danger of snagging your line in the prop. 
Bolted to the stern, the platform would ride 
on pontoons spaced far enough apart to 
clear the engine and its wake. 


Card charges phone calls, Credit-card 
phone calls might be speeded with the 
cards and phones covered in this Bell Sys- 
tem patent. When you inserted your card 
in the slot of a phone. information coded 
in metallic ink would be transmitted to a 
central station to be checked and recorded 
along with details of your call, 


Guard prevents hanger snarls, Wire clothes 
hangers couldn't tangle themselves in your 
closet if you (or your tailor) attached 
guards like these to the hooks and corne 
Made of resilient plastic, the hook guards 
would be slotted to slip over the curved 
wire. Fingers stamped in the corner gi 
would hold them in place. 


unfolds from pavement. ‘To put 
seh wir traffic control into effect with- 
ont having to roll out a heavy: stanchion, 
a student monitor or teacher would. just 
lift and untold this retractable sign. Lower- 
it into the pavement would restore off- 
nur driving regulations, 


The foliowing patents hare bee 


tot 


Xo. Jo 
Sin 025,381 to We Phcrd, W 

1021955 tJ. O'Kerfe, Amarillo 

AM. Hopson, Grafton, V 


irdered, by numibe 
of Patents, Washinton 25, D.C. ut 
25 cents wach. To write to an incentor, if the addnse 
iicient, address hime (by i 

patent number) in care of the Commissioner of Patents, 
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Earthquakes and man-made disasters may 


ave They Found the 
,000-Year-Old 
haros Lighthouse? 


andria, 


BY = day about a year ago, a skin- 
WESLEY S. O diving Egyptian fisherman 
GRISWOLD plunged into the clear waters off 

Fort Kait Bey, a graceful arm that Alex- 
andria stretches into the Mediterranean, 
At a depth of 21 feet the diver was 
y the sight of something much 

igger than any fish he might have har- 
pooned. It was part of an enormous mar- 
ue, encrusted with barnacles and 

grass, lying for at least 


have toppled the tower into the sea 


20 feet along the sandy sea bottom. Nor 

as that all he saw. Nearby were a 
sphinx, a smaller statue, and a stone 
column. 

Were these fragments of one of the 
Seven Wonders of the World—the fabu- 
lous Pharos Lighthouse? The )-foot 
tower, the world’s first (and probably tall- 
est) lighthouse, had guarded Alexandria’s 
eastern harbor for a thousand years, up 
to 700 A.D. Then a series of earthquakes 
ind man-made disasters dually 
wrecked it so that by the middle of the 
lath century there was nothing left but 
rubble, Later, on the ruins, the Mame 
luke Sultan Kait Bey built a walled pal 
ace Which, while considerably rebuilt 
still stands today—a cream-colored ma 
jestic silhouette against the startlir 
Mediterranean blue 

The United Arab Republic's Depart 
ment of Antiquities quickly sent navy 
frogmen to the scene to check the skin 
diver’s report. They confirmed it. The 


marble pieces must have been part of 
the elaborate statuary that decorated the 
tower. The Pharos toppled into the sea 
right there, archeologists declared 


Now-this September—when the wind 
CONTINUED 


Pharos’ light was a bonfire you could see for 60 miles 


In its heyday, 


The base was 


Pharos was four-tiered. ; upper 
stories were octa; Setagonal and round, Light stood in space below statue. 


ul 
=: 
Iz 


switches from north to south and the 
waters along Egypt's north coast turn 
calm enough to resume investigation, au- 
thorities will have a chance to resurrect 
the pieces and settle the mystery. The 
underwater photographs taken last year 
showed just enough to tingle enthusiasm, 
but not enough to identify any object 
positively. The finds, while not the first 
of their kind along the sea walls that flank 
the entrance to the older of Alexandria's 
two harbors, were clearly the most im- 
portant to date. 

Dr. Henry Riad, the tall, lean, brown- 
haired curator of the city’s famous Gi 


speaks English well. In late April, in his 


high-ceilinged little office whose wi 
dows overlook a blaze of red Bougait 
villaea, he told me the story of the 
mous Pharos Lighthouse and what he 
hoped to find, 

A bonfire for the ancients. “Not much 
is known positively about the great light- 
house,” he said with a deprecating grin. 
“But its light was said to be visible 60 
miles at sea.” 
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Today a sultan’s castle stands. on the site. Dark stones ut 
the base of towers and above door are granite from Pharos, 


“The light must have been a fire,” I 
suggested. 

“Oh, yes,” Dr. Riad replied, “a bonfire, 
probably fed with palm logs and with a 
reflector behind it. We believe this must 
have been made of polished granite. 
Most regrettably, it was destroyed about 
700 A.D. There's a legend that men seck- 
ing Alexander's treasure, rumored to be 
buried there, pushed the reflector off its 
perch.” 

“Do you think you'll find parts of it 
buried in the sea bottom?” I asked. 

Dr. Riad shrugged 

“There's no_ tell what we'll find. 
That statue the skindiver found was first 
thought to be part of a huge statue of 
Poseidon, the Greck god of the sea, that 
stood at the very top of the Pharos. In- 
stead, the few photos taken of it under 
water show clearly that it is the statue of 
a woman. It could be the goddess Isis— 
we know there was a temple to her ne 
the Pharos. Or it might be Diana.’ 

Dr. Riad went on to tell me what 
the most reliable authorities believe the 
Pharos was lik 

It stood in a high walled enclosure— 
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DOOMSDAY BOMB 


BY MARTIN MANN. 


on: the Doomsday Bombs. These are Gargantuan bombs 


I EAKING past security are hints of a new and terrifying weap- 


designed, in their ultimate form, to put an end to the world. 

They pose a completely new kind of danger to mankind, so 

grave that it is difficult to grasp. These are not just bigger and 

deadlier bombs. They are, as no weapon before has ever been, 

the ultimate weapon. They could put our entire planet at the 
mercy of a few men possessing a few pushbuttons, 


HE first tip-off was the Russian 

A-tests last fall. Our tests this 
spring may have pointed the same 
way. No official will say that Dooms- 
day Bombs are now being devel- 
oped. But meager announcements in 
speeches dovetail with published 
facts on hydrogen bombs. Several 
scientists have already put together 
parts of this jigsaw puzzle, sketching 
a picture documented with con- 
vincing detail. 

The Doomsday Bombs they fore- 
see are not military weapons. Such 
bombs cannot be used to win a war; 
everybody on all sides gets killed. 
Instead, they would permit vicious 
blackmail. They become the inter- 
national equivalent of the bottle of 
nitroglycerin waved by the bank 
robber—the guy who walks to the 
teller and threatens to blow up 
everything, himself included, unless 
he gets the money. 

Does total war then become total 


suicide? Are fallout shelters useless 
—or worse than useless? Could any 
two-bit tyrant, by threatening uni- 
versal destruction, blackmail the 
whole world? 

Herman Kahn brought up Dooms- 
day in his blood-curdling treatise. 
On Thermonuclear War. He ou 
lined three technical ways to bring 
about the end of the world: 

1. Change the climate drastically, 

2. Burn everything up in a global 
holocaust. 

3. Kill all living things with radio- 
activity. 

Doomsday No. 1 is at present pure 
science fiction. (In fact, it’s the basis 
of the plot of a British movie, The 
Day the Earth Caught Fire, now 
playing in the U.S. The earth tilts 
on its axis, with lurid effects.) 

But the other two schemes have 
been worked over by scientists: 

First will come not-quite-Dooms- 
day Bombs—country-busters, which 


CONTINUED 


Three ways to end the world: change the climate drastically, 


3 > 


Fallout cloud of 


Huge “dirty” bombs, exploded 
could destroy all life over vast are 
Poisoning the entire earth is more difficult, 
but apparently quite possible 


$e 


20,000-megaton H-bomb 
in sodium and cobalt 


at one blow could wipe out a whole na- 
tion und quite possibly a continent. 

Finally the country-busters will be 
“improved” to true Doomsday weapons, 
which could ring down the curtain on 
humanity. 

How big is big? The country-busters 
start as large H-bombs—very large, pos- 
sessing explosive power of 1,000 mega- 
tons (equivalent to a billion tons of 
TNT). The Russians have a 120-mega- 
ton “device” now. It was tested last fall, 
but muffled with a lead jacket to hold 
the uctial explosion down to 58 mega- 
tons. So the country-busters require only 
a tenfold increase over what already 
exists. That is fairly easy. Bombs of any 
size can be made. There is no limit. 

The more explosives used, the bigger 
the boom. The explosive, unfortunately, 
is cheap and easy to come by, at least 
on the scale of modern military budgets. 
It is deuterium, the special form of hy- 

Sieger Domb toad at ih atta 


|—according to some scientists’ 
figures—set six' lester stats ablaze 


Radiation level averages 
1,000,000 roentgens total dose 


drogen that can be separated from ordi- 
nary water. 

Deuterium oxide—heavy water—is in 
commercial production today in many 
countries. It sells for $20 to $30 per 
pound. A 1,000-megaton bomb would 
need 50 tons of heavy water—a few mil- 
lion dollars’ worth. Bombs of this size 
are not simply more destructive. They 
can wreak completely new kinds of 
horror. 

How to burn up the world. The fan- 
tastic power of an H-bomb comes out 
largely as heat. It’s as though a minia- 
ture sun lit up near the earth. Even the 
piddling 20,000-ton A-bomb exploded 
above Hiroshima started fires over an 
area one mile across. 

Larger bombs generate more heat. 
But there’s more to it than that. How 
the bomb is used makes a big difference. 

‘An explosion on or near the ground 
heats up the air, — it expand and 


Lm 
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burn up the earth, or poison all life with radioactivity 


Large bombs set off at key points might 


‘melt glaciers or divert ocean currents of) 


and precipitate a new ice age 
ODS 
e, 


AE 


blast everything to bits. The blast pul- 
verizes a large area, but not a continent 
or even a state, 

If the bomb goes off very high up, 
there is no air to create blast. But with- 
out air, the heat is not orbed. It 
travels like light in straight lines, unim- 
peded, for very long distances above the 
atmosphere. Then it sears the ground 
over a tremendous area, almost as if the 
bomb were everywhere overhead. 

Official AEC figures indicate that a 
single 1,000-megaton bomb exploded 
about 10 miles up would set fires over 
283,000 square miles. That covers the 
state of Texas, with a little left ove 
cording to unofficial calculation: 
er explosion—a few hundred n 
would ignite six Western states. 

Firestorms and conflagrations. There 
is worse, These scattered fires might 
link up into gigantic fire storms. A small 
fire storm burned out part of Hiroshima, 


les up— 


~ 


Simultaneous blasts, located near poles, 
ight tip earth's axis and jog earth into 
orbit closer to or farther from sun 


and a much worse one ravaged Ham- 
burg, Germany, after a nonatomic in- 
cendiary raid July 27, 1943. 

A fire becomes a fire storm when it 
creates such a strong updraft that it 
sucks air and flames inward from all 
around, At Hamburg the updraft was 
1% miles across and rose 2% mi into 
y. Air rushed toward the center at 
150 m.p.h. and crushed fire trucks in 
the streets. The temperature went to 
1,500 degrees. People in shelters were 
either incinerated or suffocated, That 
night 60,000 people died. 

But a fire storm burns toward its cen- 
ter so it destroys only a limited area, 
(That is, if you can call six Western 
states a limited area.) A “con! id 
might be worse. This is a fire that burns 
with the wind. It consumes everything 
in its path and doesn’t stop until the 
wind reverses or there is nothing left to 

[Continued on page 214] 


‘Separate fires could join into fire storm, which 
bburns inward to destroy everything in its area 


Wider areas might be incinerated by a “conflagration,” 
the wind 


which races along with 
M3 


Renault makes new model 


Soon to reach these shores is this latest 

slightly larger than the familiar 
the four-door 
. four with a 


High and dry on the ro 
B. P. Driver rests on it 
Point in Glamorgan, 
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brakes 
ler pumps 


four-speed gearbox, It features di 
on all four wheels. A built-in he 

hot for gre 

armth, Space for luggage, usually skimpy 
rear-drive cars, is increased by the 
red-off nose, 


The vessel was pounded on the rock-strewn 
shore and turned over during the height of 
the storm. Hopes for refloating her dimmed 
as successively rough seas pushed her far- 
ther up on the beach with each tide. 


Giant net to catch more fish 


‘A huge nylon net longer than a football 
field has been developed by the Bureau of 
Commercial Fisheries at Seattle, Wash., to 


Ticket starts washer 


To forestall the robbing 
of coin boxes on washers 
and dryers in self-service 
laundries and apartment- 
house basements, Maytag 
has come up with a plastic 
ticket that would be pur- 
chased by customers. On 
it is a printed circuit that 
starts the machine when the 
ticket is inserted in the slot. 
A heater lamp in the cabi- 
net shrinks the plastic so 
the ticket can’t be re-used. 


PS PICTURE NEWS 


to 


help U. S. fishermen take bigger catches. 
Towed by a trawler, the 314-foot net is 
opened and held afloat by four hydrofoils 
ated by the force of the water, The 
big net can be handled by four men, 


Metal forming without dies 


A big boring mill instead of expensive dies and molds 
is used by GE to shape 6- to 12-foot aluminum disks into 
parabolic radar reflectors. A roller controlled by a tem- 
plate arm replaces the boring bar. As the faceplate turns, 
the tool rolls and stretches the flat disk to precision 
contour, working inward from rim to center. The new 
method is said to provide greater strength as well as low- 
er production costs for the reflectors. 

U5 


High seat provides view of surrounding coun- 
try for miles over low trees and high grass. It's 


Safari through tall-grass country by “‘giraffe’’ buggy 


Hunting deer and wild boar in Florida’s 
lower Everglades is great sport from a 
swamp buggy. Trouble is, the saw grass 
grows so high it's hard to see the game. 
Jack Hawkins, a Miami electrical inspector, 
topped his vehicle with a hunting seat on a 
10-foot tower made of lightweight electrical 
conduit joined with brazing rod and an 
Ox} acetylene torch. It lets him see for 
miles. So far he has bagged some 30 deer 
and 25 wild boar. 

Hawkins’ Giraffe Buggy has two trans- 
missions mounted in tandem. They provide 
17 combinations of forward speed. Double 
reverse is the lowest and most powerful. 
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an excellent perch for spotting wild game, and 
a good lookout for swamp-hidden pitfalls. 


Gas mileage is low: three to five miles per 

allon in heavy going. Rubber is second- 
hand airplan 17.00 by 20 on the 
rear duals, somewhat smaller in front. The 
rear rims are 19% inches wide, cut down 
from 20, and the front a standard 16 inches. 
With a locked differential on the axle, he 
cut off the ends to keep the width of the 
buggy to seven feet and meet highway reg- 
ulations when it's towed on a trailer. 

The Giraffe Buggy will make 45 mph. 
through flatwoods and at 20 will slash 
through seven-foot saw grass bedded in a 
foot of muddy water. A cutoff switch on 
the tower can kill the engine if the hunter 


foot saw grass obscures driver's vision. 


ly way, depending on hunter's eyes above, 


Special tire chains hay 
from -inch steel concret 


aloft spots a pitfall 
Heavy homemade give 
enough traction for most mud hol 
particularly fiendish tring, he carries a cou- 
ple of 16-foot cypress logs lashed to the 
sides. Il these cant yet him out of the 
muck. he can call for help by ic 

“Believe me.” Hawkins 
get stuck in this you're really stuck. 
comfort. 
im in touch with his w 
ha buddy who runs an airboat 
amp-buggy camp on the Tamiami 
nd with his own camp on th il 


Even on lesser trips, radio is 
It_ keeps 
Miami, 


t a cost of $1,100 and three years 
kering and trying. 


PS PICTURE NEWS 


Road map geared to speedometer 


A strip map on the steering wheel of 
this British car gives the driver his po- 

i Driven from the speedometer 
) a flexible cable, it rolls like 
a-camera. A light behind the 
face shows exact location. A slip clutch 
adjusts for errors caused by. detours. 
Routes are scaled at four inches to the 
mile, The rolling map was invented 
by RK. B. Bailey of Farnborough, 


Air plow pushes through soil 


Air spurting through vents in the 
moldboard of the tractor-mounted plow 
above presses aside the earth it tu 
inates friction, and s the work 
* I faster.’ The “aeroplow,” i 
vented by Dr. William R. Bertel 
Neposset. Il. builder of one of the 
rst_ground-elfect machines [PS, July 
its air from a compressor 
the tractor’s power takeoff. 
Air lubrication reduces wear on both 
the moldboard and shear. 

TH] 


Mechanics 


and Handicraft 
SECTION 


You'll wonder how you ever 
got along without one—when 
you build and try 


Vertical Table 
or Your 
Table Saw 


By R. J. DeCristoforo 


TABLE saw is a mighty useful tool, 

but this jig will make it doubly so. 

Imagine locking a one-by-four in a 
vertical position and moving it smoothly 
against the blade with your hands safely 
out of the way. The edge of the board 
provides little bearing surface on the table, 
but with this jig it doesn’t matter, The 
board can’t tilt, rock, or slide, 

The vertical table is a big step up from 
the usual sliding, fence-straddling tenon- 
ing jig. The miter slide, with its adjustable 
head, has its own clamp, easily set to suit 
the position and the size of the work. You 
can mount the work vertically or at an 
angle. The jig body locks to the fence. 
Miter slide, head, and clamp move with 
the work, giving you the advantages of a 
sliding table. 

The vertical table permits use of the 
saw blade for some jobs that would or- 
dinarily require a dado—if you were to do 


I18 Poputar SciENCE SEPTEMBER 1962 


Just look at the kind of 


At 
Pass; we 
and below Pa 


of the ii 


a cut is accurate and safe, The middle 


slides horizontally during the 
‘on smooth surfacy 


The vertical table is attached rigidly to | lly to the ip 
t 


fence with screws. Most fences 


you_can use. If 
Jou'll have to dei 


holes thai 
ur fence lacks these holes, 


ll two or three. 


re 
cutting jobs you can do safely and accurately 


Splining or miter? Simply swing Al cut that’s difficult or impossible to 
Hhotabes Neck ete ee eect emgion ec toot, oaks ph the tandem cea teeieens 
have to center the cut in the stock. Just put cinch with the vertical table, The work is braced 
the same surface of each piece against jig.” against the miter head during the pass. 


CONTINUED 19 


—— 


Important pointers on assembling the vertical saw jig 


One clamp post is used as a Level bars for clamp slide 
pivot for the miter head, the by adjusting the middle nut 
underside of which is shown and washer on each post to 

re. Be sure to counterbore the same height. Then set 
pivot hole as shown to fit over the bars on the washer, add 
the post's nut and washer. top washer and nut. 


iE you mark the miter head and miter slide for Miter lock is made by cutting head from \” 
ge ently used angles (45, 90, and 45), do it bolt and forcing wingnut beyond the threaded 
of the shank. Note center mark in slide, 


angles are correct in relation to the table. 


Miter slide, with clamp 
posts attached, makes a 
perfect pivot guide for 
routing %" semicircular 
raove needed for miter 

k. Get full depth of 
cut with several passes. 


Clamp slide is piece of steel 
tubing slotted with a file to fit 
the bars. File an eycbolt_ so. it 
is just short of fitting inside the 
tube, Press it in place by 
squeezing in a vise. 


part 
se square for the 90-degree setting, as shown. and saw cuts in miter head, for angle settings. 
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them safely. You eliminate a changeover. 

Construction. Plywood is okay but choose 
a good grade with a sound surface veneer. 
Hardboard-faced plywood was used on the 
one shown because of its smooth surface. 

Although the jig was fitted to an Atlas 
10” saw, the basic design can be suited to 
any other Be careful of the setback 
at the base of the platform (the rabbet 
formed by the bottom miter-slide guide 
and the backup board). Determine this by 
the height of the rip fence; just a fra 
less than the total rip-fence height is fine 
since you don’t want the jig scraping the 
table when you position the fence. 

The top edge of the bottom slide guide 
must be parallel to the table surface. Best 
bet here (after rabbets are cut) is to 
clamp this piece in position against the 
fence and clamp the backup board to it 
while you drill for and drive home the 
screws that hold the two pieces together. 
Then you remove the two pieces, put 
the miter slide in place, and screw on the 
top slide guide. This should be a. fairl 
snug fit but not so tight that the miter 
slide won't move easily. 

Mark a centerline on the miter slide and 
drill the two 5/16” holes for the clamp 
posts and the %” hole for the miter-head 
lock. The 5/16” holes are counterbored 
for the nuts while the %” hole is enlarged 
at the bottom to take the TeeNut. 

Put the clamp posts in place and 
the slide action in the platform. 
with a straight-edge. make sure that the s 
face of the miter slide is at least flush with 
the surfaces of the miter-slide guides. Ac- 
tually, it would be better to surface-sand 
the latter parts so the miter-slide surface 
is just a fraction higher. It can not be 
lower, because the eyebolt clamp must 
lock the work against the slide only. 

Shape the miter head from a piece of 
clear pine. Drill the 5/16” hole for the 
clamp post around which the miter head 
pivots and then counterbore the underside 
for the nut so the head can rest flush on 
the slide. The semicircular groove for the 
miter lock can be shaped with a router on 
a drill press, or cut out on a jigsaw. 

Sand all wooden parts carefully, espe- 
cially edges and surfaces that must slide 
against each other, and give them a coat 
of sealer. Follow with another sanding, 
another coat of sealer, a rubdown with 
steel wool, and finally a well-rubbed ap- 
plication of paste wax. an 


A booster for portable radios 


Wrap and tape from three to ten turns 
of small-gauge insulated wire around a 
portable and you have a booster. You can 
ground one end and let the other dangle 
—or connect it to another antenna, The 
trick permits reception inside such shield- 
ed areas as cars and ships. especially if 
the wire is led outside. J. Foulston, 
Redondo Beach, Calif. 


PPPA professional painter e me this 
good tip years ago for refinishing fine 
pieces of hardwood furniture. 

Dampen fine (0) steel wool with lac 
quer thinner and clean the surface. After 
the surface has dried, rub it with dry 
steel wool. Finally, wipe it with a tack 
rag and clear varnish, either dull or 
glossy.—E. L. Enochs, Modesto, Calif. 


How to make a necktie hanger 

A wooden clothes hanger is easily 
adapted for use as a tie rack. Divide the 
rod into five or six even sections by press 
ing rubber-headed tacks into the upper 
side—Frank Shore, NYC. 


fa 


Short Cuts rao 
and Tips | reapers 
| 


Three-way lamp adapter 
replaces special bulb 


When the three-way 150- 
watt bulb in our floor lamp 
burned out for the third time 
in a year, | took my revenge. 
T wrapped a rag around the 
globe, smashed it, then 
tapped the remaining splin- 
ters out of the mogul base 
with a tack hammer. I v2" 
clipped off the lead to the Vaowecp wos 
outer shell and soldered the 
outer two leads to the prongs 
of two plug-in sockets, mounted as shown. _ the three light levels of the expensive bulb: 
Screwed into the lamp, this adapter lets one click lights the 60-watt bulb; second 
me use two standard bulbs that can be the 100-watter; the third, both at 
replaced individually—yet they give me once—F, H. Calvert, Kenosha, Wis. 


Scrap bolts hold Needle retrieves a Reamer for undersize 
nuts for machining broken bit dowel holes 

When you shorten a bolt, Drilling into a large It’s not uncommon for 
don’t discard the threaded metal p I broke a dowels to be slightly larger 
section you trim off, A col- small bit off below the than holes bored with a bit 
lection of such remnants is surface. In search of the same size, When you've 
handy to keep around a something to fish it out got a batch of dowels to 
metal lathe. If you want to with, I ground off the tip drive, sanding them down 
machine a too-thick nut into of a needle eye, leaving — can be a chore. 1 spared my- 
a thinner one, select a bolt two prongs to engage the — self by making a lot of punch 
scrap with a matching thread flutes of the broken drill, marks to form a one-inch 
and clamp it in a chuck so With the needle held ina band around an old driftpin 
that it projects two or three small pin vise, I the same diameter as the 
thread turns. To use this as to back the stub ov dowels. Mounted in my drill 
a mandrel for machining, would work as well with — press, this makes a fine ream- 
screw the nut down tight— a broken tap—Troy H. er for tight holes—Harry 
W. E. Burton, Akron, Ohio. Main, Bartlesville, Okla. Louden, Sarasota, Fla. 


122 poPutAR SCIENCE SEPTEMBER 1962 


A Bicycle Built 
for One 


and One-Half » 


HEN I bought myself a bicycle re- 


ercise of some “fal 
time I set off on a spin, she burst into tears 
at being left behind. Yet if I perched her 
sidesaddle on the crossbar. 1 didn’t dare go 
fast. Both pedaling and steering were a 
ward, And (though she'd rarely admit it) 
she was far from comfortable. 

Then 1 designed a special seat for her. 
The construction is simple, and can be 
adapted to any boy’s-type bike. I used serap 
lumber for the side supports and seat bourd. 
Two 3” machine bolts join the supports and 
bear on the angled brace. If there’s a tank 
below the crossba 
wider apart, requiring 
through a filler block. Projecting dowels 
serve us foot rests. 

1 painted the whole unit to match the 
icyele. When attached. it doesn’t inter- 
fere with pedaling, but it can be ea: 
removed when not needed. 

My daughter and I have taken many 


it cycling trips together. It's alwa s 


PS PHOTOGRAPHY 


© wa 


~~ 


Fort aea 


Bring 'em up close with f\ Big Bertha 
You Can Make 


By Otha C. Spencer 
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You're in the thick of t 
when you shoot through a lon: 
focus lens, Shots of hi 

ing gulls or fall seri 
left, would have been in 
blo’ without a rig of this kine 


One bellows serves many long-focus lenses 


Focusing unit lets you adapt a 35mm reflex to 
all. types of lovig- focus’ lenees. Ips consis 0G 
4k"-square lensboard cut from” plywood; 
an adapter ring that mounts over board's center 
hole; and a bellows accessory designed for 
your camera (about $15 for 35mm models). 
Adapter ring can be secured to board with four 


ids clip over the 


X* bolts placed so that hi 
if ange is not wide enough to bore. 


fange, 

Small hole in board lets focusing track pass 
through, has felt washer to prevent light leak- 
age. At right, assembled unit is attached to 
aerial rig, shown above. At far left, same unit 
is mounted on shorter tube to serve a 12” lens. 


of the lens. The longer the focal length, 
the bigger the image. A telephoto lens is a 
special kind of long-focus lens that squeezes 
the optics into a compact package. It’s 
done by placing the principal point of the 
lens (the point from which focal length is 
measured) out in front of the actual lens 
assembly. 

This kind of optical legerdemain is ex- 
pensive, But if you're willing to put up 
with a more awkward package, you can get 
the same results for far less money. Used 
long-focus lenses can be bought cheaply— 
the surplus 24” aerial lens shown here orig- 
inally cost $1,200 but may sell for less 
than $50, 


How to Find the Focal Length 


You must know the focal length of 
any long-focus lens in order to de- 
termine how long the adapter tube 
should be. This number should be 
stamped on the lens barrel—in milli- 
meters, centimeters, or inches, de- 

ending on the manufacturer's system. 
it it isn’t, you can find it by focusing 
the rays of the sun to a burning point 
behind the lens and measuring from 
this point to the center of the lens. 

Technically, focal length is the dis- 
tance from the lens center to the film 

focal) plane within the camera when 
the lens is focused at infinity. 


Here’s how to build a practical adapter 
that can fit such lenses to a 35mm single- 
lens reflex. That's the ideal camera for this 
work—although a variation of this adapter 
can be made for 2%-by-2% single-lens reflex 
or 4-by-5 press cameras. In fact, any cam- 
era with a focal-plane shutter and ground- 
glass or reflex focusing can be fitted to this 
adapter. 

There’s a neat trick to adapting several 
lenses to a camera without making a com- 
plete adapter for each: You design a bel- 
lows-focusing unit that can be quickly 
attached to any of several lenses. A bellows 
lets you focus the various lenses through 
the camera view finder. 

Since the distance from the homemade 
lensboard to the focal plane is about 4” 
with the bellows fully compressed, the lens 
tube should be 4” shorter than the focal 
length of the lens. This brings objects at 
infinity into focus. As the camera-to-subject 
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This super-length lens splits 
in two for easier carrying 


Warsurplus aerial lens is easily adapted to 
telephotography. The one shown at right has 
24” focal length, so one-piece tube would be 
unwieldy. Front’ half is original Jens housin 
with cone flare cut off (photo below). Sketcl 
be adjusted 


ives overall dimensions which can 
or lenses of other focal lengths. 


cur 


| 


distance decreases, the bellows can be 
racked out to adjust for proper focus. 

On the facing page, the focusing unit is 
shown mounted on a two-piece tube for the 
24” aerial lens. Half of this tube is the orig- 
inal lens housing, cut down. These hous- 
ings are aluminum, so they're not hard to 
cut; and since the optical elements are up 
front, you don’t need the bulky cone sec- 
tion. The cut, however, should be perfectly 
square. (Lenses of less than 18” focal 


TEN ‘Tul 
7ALUMINUM DUCT) 


length don’t require this break-apart fea- 
ture for portability.) 

For a snug fit, the plywood piece that 
slips inside the cut barrel should be tumed 
on a lathe. Then a 6” hole is cut in the 
center. This ring is fastened in place with 
1%” bolts through %” holes drilled through 
the barrel, spaced every couple of inches 
around the rim. The extension-tube ring is 
similarly fastened, but this time the tube 
slips inside the center hole. Use a foot- 


long piece of 6” aluminum tubing (such as 
heating duct). To make the coupling light- 
tight, felt rings are glued to the meeting 
faces of the two rings. Wood parts, and 
the inside of the extension tube, are painted 
flat black to kill reflected light. 
Long-focus lenses can’t, of course, be 
used on a hand-held camera. They must be 
mounted on a sturdy tripod. Even slight 
movement, magnified by the great distance, 
will produce a blurred negative. fi 


1 


Less than $40 buys the 
makings for one of these 


Snace-Saving 
Wall-Hung 
Speakers 


By Dave Gordon 
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ee ITHER 1 or those two packing 
crates you call loudspeakers will 
_d have to go.” My wife's ultimat 


after she'd tolerated my “temporary” sp 
er enclosures for two years, seemed un 
reasonable, to say the least. But her next 
remark was outrageous to who 
knows anything about hi-fi speaker en- 
closures: 
If you want to have stereo in my new 
room, I want the speakers about 
* she said, pointing to a framed 
ni print, “so T can hang them on 
the wall like a picture.” 
When I heard that ring of tempered 
T knew it was. point- 
less to try to explain about technical de- 
tails, She had no interest in the enclosed 
volume you need for good bass, how far 
the speaker magnet juts out, or that the 
middle of a flat wall is, acoustically, the 
least desirable location for a speaker. My 


anyone 


job was to get around alll this. I groaned. 

First I had to solve the purely mechani- 
cal problem of getting the speakers to fit 
into an acceptably shallow box. The mag- 
net on a 12” speaker extends at least half 
a foot from the mounting face. 

Stealing a trick. I borrowed a design 
idea from the TV makers and let the mag- 
net stick out through a close-fitting hole 
in the back. The depth saved promised a 
fairly trim appearance for a wall-hung box, 
but the problem of getting good sound 
wasn’t so easily solved. 

Using the standard bass-reflex technique, 
I found that any box with less than three 
cubic feet enclosed volume sounded mud- 
dy and boomy. The bass tones were bad- 
ly distorted. I tried every trick I had ever 
heard of: tuning ducts, resistance loading, 
completely filling the box with sound-ab- 
sorbing material. I ran response curves on 
each one and carefully adjusted them for 


best results. But the sound from none of 
these pl me. 

Many experimental models later, I found 
the answer. The precise physical arrange- 
ments used are so novel that I have made 
application for a patent. (There is no ob- 
jection to your building one for personal 
use, but you can’t copy the idea to build 
speakers for sale to others.) 

The three speakers and crossover I used 
are an excellent, inexpensive, imported set 
that sound far better than you would ex- 
pect at their under-$30 cost. 

Three of the major mail-order houses 
now stock the set although they are not 
yet listed in their catalogues. You can or- 
der from these stock numbers: Lafayette, 
Copenhagen 3-25; Olson, AS-733; Radio 
Shack, 40K1111. 

Other speakers may work as well as 
those specified, but to get equal results 
you would need the knowhow and test 
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You'd expect a aacacich system in an enclosure this small to 


equipment to st the enclosure for a 
different woofer, 

Building the box, Butt joints work as 
well as but if you have the tools to 
make fancis ints, go to it. In any case, 
the inside dimensions must not vary from 
those shown. Assemble the four 6” side 
panels first. If you have enough bar 
ea clamping jig. you won't 
due will hold them. 
stall the cleats with 


After the glue 
nails and glue. 

Cut the front-panel speaker openings as 
shown. It’s better to mount the midrange 
and tweeter flush with the front of the 
panel, but if you don't have a router to 
cut the necessary ‘ou can mount 
them from the rear. case, the cut- 
outs should taper as shown. 

The rectangular woofer opening must 
line up with the circular cutout (for the 
speaker magnet) in the rear panel. First 
cut the rectangular hole in the front panel; 
then clamp the panels together and lay 
out the round cutout on the rear panel so 
it is centered in the rectangular opening. 

Mount the midrange, tweeter, and cross- 
over with roundhead wood screws. 

Wrap grille cloth tightly around the 
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Tespor 
he midrange covers from 750 to 6,000 
the tweeter from 3,000 to 18,000 


ving a 1” overlap. Tack or 
staple the cloth to the back of the panel. 
Attach the front panel to the frame with 
screws through the cleats from the back. 
Use plenty of glue on mating faces to in- 
sure an airtight seal. 

Cut the hole for the woofer magnet in 
the rear pa Place the cabinet face 
down on a cardboard-covered surface (to 
protect grille cloth) and center the woofer 
over the rectangular cutout. Fit the hole 
in the rear panel over the speaker magnet 
and shift the woofer as needed to let the 
panel seat against the cleats. Lift off the 
rear panel, being careful not to move the 
speaker. Mark the exact position of the 
speaker. Drill pilot holes 
screws. Mount the woofer with the 
ers in place to give the exact spacing (%”) 
shown in the drawing. This spacing is the 
key to the performance of this system. It 
was determined for the specified woofer 
by much trial and error, and should not 
be varied. 

When the speakers and crossover have 
been d and you are sure the rear 
panel fits properly, install the glass-wool 
damping material. Here's where a special 
feature of the system shows up: You can 


sound terrible—but you'll change your mind when you hear it 


The crossover points are wiring diagram comes packed with the speak- 


pedance is ei 
Evin-lead lamp cord, or any oth 
insulated wire, to conhect the spea 


‘ily adjust the bass outr 
te, With a 8” thi 
pd loosely to all interior surfaces, the 
response is smooth and nonresonant, with 
emphasis on the highs. With no padding, 
you get a juke-box sound with a strong 
bass beat. To my ear, you get the best 
sound with a 1” layer fastened loosely to 
one side, the bottom, and the rear panel. 


t to your own 
kness of glass wool 


crs.) If your eutout for the woofer magnet does 
not fit snugly, force piece of felt weatherstrip- 
into the crack before you fill it with epoxy. 


Use flathead wood screws (#8 by 1%”) 
aced about 4” apart to fasten the rear 
panel in place. Force epoxy glue into the 
crack between the woofer magnet and the 
rear panel to insure an airtight seal, If you 
ever need to remove the rear panel, simply 
the machine screw in the center of 
agnet cover and the cover comes off 
with the panel, an 


I have tried a pair of Mr. Gordon’s speakers in my 
* © own living room. I found they give a big sound— 
far out of proportion to their tiny size. The highs and 
midrange tones are clean and crisp. The bass is full and 
musical. They don’t reach all the way down to the low- 
est pedal tones of a pipe organ, but for most music 
youll never know the difference. They'll handle all the 
power you'd ever want for normal, living-room listening. 
On-the-wall locations produced excellent stereo. Their 
flexibility—you can hang “em anywhere for the best 
stereo effect—more than offset the slight gain in bass re- 
sponse you might get with more conventional place- @ g 
ment.—Hubert Luckett. 


Notes 
from PS 
Technical 
Editor 


"Offbeat design 
__ is down-to-earth 


Building 


a Platter 
Plane 


ed to pei 


The model is desig 


adjustment during nonpowered test flights. The tabs 


By Roy L. Clough Jr. 


HE people who design 
| full-scale aircraft ought 
5. to take a look at this 
I Platter Plane. It’s practically all 
lifting surface. The design can 
support a lot of weight, promis- 
ing a big payload. The model is 
fast in flight, but drifts down 
slowly when the motor quits. 
It’s simple to build, and you 
can use a wide range of midget 
motors—from .049 to .15, You'll 
find plenty of room for radio 
control. A simple rudder con- 
trol is all you'd need, 
Construction begins with the 
oval frame that gives the platter 
shape. It’s built up of medium- 
hard \” sheet balsa. Make a 
layout on a piece of hardboard 
or insulating board. Cover it 
with wax paper to prevent stick- 
ing when the outline is assem- 
bled. When the outline is thor- 
oughly dry, add the ribs and 
spar. True it up, and when 
the glue sets, install the cross 
stringers and motor stalk. Cov- 
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‘on the double tail, and the elevator between, are attached with wires so they can be easily bent. 


The basketweave strips are 
the basic structure is complete 
necessary to set these strips in flush to the 


job will be a little smoother 


the trouble to do so. Install the fins, trim 


tissue. Water-shrink it and lay on two coats 


motor mount adjusts, too. It 
stalk projecting from the nose 


of clear butyrate dope. The front, sheathed 
section may be doped bright red to increase 
visibility in flight 

motor 


vunt is made up of X” pine 
or plywood and is attached to the stalk with 
a couple of 4-40 bolts or, after flight 
trim is established, this may be cemented 
in place. Note that the model is to be bal- 
lasted to bring the balance point about ¥” 
ahead of the spar. Cut a small hole in the 

CONTINUED 


1 brief powered flight, you can angle the thrust 
r the proper degree of cli 


FAY eh 


aa + 


Port 
CTT 


sheet-balsa covering at the foot of the motor 
stalk to add the ballast. How much will be 
used depends upon the motor weight. In 
any event, don’t try to fly the model with 
the balance point aft of the position indi- 
cated on the profile sketch above. 

Very simple to adjust, the model never- 
theless needs attention to a couple of im- 
portant details for maximum performance. 
First, adjust the ballast and elevator settings 
so that when you shoot the model forward, 
it moves out straight in a settling glide with 
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no tendency to oscillate from side to side. 
When you finish with this adjustment, the 
elevator must have a slight positive, or nose- 
up, effect. If it doesn’t, the model may dive 
under power. 

Next, try a powered flight of brief dura- 
tion. Adjust the thrust line upward until 
the model climbs at the desired angle, then 
cement and tighten bolts in place. The 
model should roll to the left under power 
and climb in 100-foot circles, settling gently 
to earth when the motor stops. an 


Vax2'avo ff STLENGTH 
pLywooD”— |¥ OF CURTAIN 
ROD 


WITH Vac FOAM 
RuBaeR PAD 


FLATTEN, BEND, 
AND DAILLENE 
TOMOUNT BLOCK 


Drainage trough for 
fence-post treatment 


Fencing my new lot meant 
treating 40 posts with pre- 
servative, Brushing it on was 
a slow, wasteful process, un- 
til I devised the system shown 
at right. I nailed two planks 
together to form a trough, 
and lined this with plastic dry- 
cleaning bags. With a can at 
the low end to catch the sur- 
plus, I was able to flow the 
fluid on generously.—A. Web- 
er, Edmonton, Alta, 


FASTEN 70 
Onbersipe 
OF Gash WITH 
SHEET METAL 
‘scews 


PLASTIC D&Y-CLEANER 
‘BAGS FOR LINER 


Short Cuts | From 


and Tips | reavers 


Retractable knee rest 
prevents driver's cramp 


On long trips, the steady 
pressure of your foot on the 
accelerator can set up a cramp 
in your unsupported right 
knee. After trying out a 
friend’s low sports car, where 
I could Jean my leg ‘against 
the big drive-shaft tunnel, I 
designed this brace for my 
’58 Ford. It takes some of 
the strain off the knee joint 
and can be adapted to any 
car—or driv The curtain- 
rod shank can be angled to 
place the pad where it’s most 
comfortable, 

The unit that goes under 
the dash is a standard surface 
bolt of the type used at top 
d bottom of French doors. 
a sample curtain rod 
you to the hardware 


with 
store to make sure you get a 
bolt that will slip inside it. 
You can always crimp the rod 


for a snug fit—Jack Kenison, 


Tacoma, Wash, 


When you don’t need it, just 
detach brace section (photo 

left) and store in the glove con 
partment. Then push bolt out 
Of way under the dashboard. 


TROUGH MADE 
FROM SCRAP 
‘WOOD 


PRESERVATIVE 
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Short Cuts | rrom 


and Tips | READERS 


Two-way cedar fence 
has no “wrong” side 


When you put up a fence. 
“Who's to get 
side. me or my 
This cedar fence 
(right) spares you that de- 
cision. It looks good from 
both sides. Rough-split stakes 
were nailed horizontally to 
alternate edges of three-by- 
six posts. The niches are 
ideal for planting.—Don No- 
mark, Seattle. Wash. 


PPPPreparing to paint my 
living room. T found many 
small nailholes in the plaster. 
With my wife's cake icer full 
of patching plaster (she was 
out at the time), it took only 
a squirt and a pass with a 
damp cloth to fill each one. 
=A. Webvr, Edmonton, Alta. 


sie 
aL oT Sea 
wie .: 


a hard-to-reach tank Flush grass clippings from rotary mower 
Chevy ran out of gas and You'll never have to dig caked grass 
T had to pour an emergency supply from from your rotary mower if you 
‘a five-quart oil can, I cussed out the de- s that let you couple your garden 
signer who'd tucked the neck of the tank hose to the blade housing. After mowing, 
behind the tail light. Then I discovered connect the hose. start the motor, and turn 
that if I inserted one end of the V post on the water. Whirled by the . the 
from my auto jack, 'd have a trough to flushes all clippings inside the 
pour into.—W. H. Perry, Birmingham. .—A. W. Stinton, Brush, Colo. 


When my ” 
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What's the Stuff 


Good Boats Are Made Of? 


Aluminum? Fiber-glass? Plywood? 
Planking? Steel? See which best 
suits your purse and purpose 


By George Daniels 


when you start trying to get informa- 
tion about the best material for a 

Just scout around any large marina 
and you'll find at least five different hull 
materials in common use. 

You'll see brightly colored t 
that have never been painted 
will be, cruisers so 
bulletproof, sturdy utility jobs light enough 
for two men to carry to the water, and 
some that are remarkable only for their 
small price tags. It’s all in the materials. 


I: hard to sort out fact from fiction 


t 


er boats 


ind never 


Postseason washing. Check for loose 
rivets, Preseason painting unless 
hull Is bare metal 


Rivet replacement or hammer-anug- 
ing where loose. Repair of dents 
and small punctures 

patch). No amateur welding 


But in spite of tales you may hear, there 
is no one best material. The one that will 
e the best boat for you depends on 
what you want to do with the boat and 
what you want the boat to do for you. 

If you're looking for a strong but feath- 
erweight skiff to ride on your luggage 
carrier, the chances are it'll be aluminum, 
If you're based in risky waters and need 
a boat that can bounce off rocks un- 
scathed, you'll probably pick fiber-glass and 
pay a little more—or, in cruiser-size, it 
might be steel. And if you want the big- 
gest boat for your money it’s likely to be 
plywood. 

And don’t fall for any fable that wood 
is being edged out by the newer materials. 
Far from it. Last year’s marine plywood 
sales climbed better than 10 percent. Penn 
Yan Boats, Inc., one of the industry's lead- 
ers, producing hulls of fiber-glass as well 


eye cents | High-medium 


Postseason washing. Preseason 


Patching of punctured or cracked 


hulls. Check fastenings; redrive | working abil 


where necessary 


painting if resin color is faded. Sand Medium 
cea tetaiis sey srernd oreee ‘areas not involving major hull section 

Preseason painting. Caulking chine 

and keel seams as needed on older | Any size repair within owner's WoOd- | 1 ow.medium 


Preseason painting. Caulking as 
needed on older hulls. Check fasten- 
5; edrive where necessary 


framing 


Major or minor repair on simple 
hulls; minor repairs such as butt- 
block patching on carvel or tapstrake | Low 
if not involving large hull area or 


Preseason painting. Check bolts and 
tighten as needed. On plastic-coated 
hulls, use repair kit to patch scraped 
areas 


Minor damage not requiring welding 


Medium 


Typical construction techniques with different materials 


oe 
Sechons No 
SriPFENING: 


Aluminum hulls have panels 
fastened with rivets %” apart, 
or closer, with plastic gaskets 
in seams. Ribs and foam flota- 
tion may be used to stiffen 
bottom, deaden vibration. 


as wood, provides the explanation: Their 
fastest-selling line is a wood-framed_ply- 
wood lapstrake design. Why the popular- 
ity? The materials are boatbuilding’s most 
thoroughly proven ones, and customers 
know it. So does Penn Yan. Of its first 


What do they cost? 


Because of variations in detail a clear- 
cut price comparison between boats of dif- 
ferent materials can’t be made, but the 
following sample prices on these 14’ to 
14’ runabouts give a fair idea: 


Aluminum 14° $695 
Fiber-glass 14” $795, 
Molded ply 14%’ $658 
Ply lapstrake 15° $649 
Plywood 14” $500 


Steel is hard to find in this size. Planked 
jobs are scarce, somewhat larger, and 
mostly inboard or inboard-outboard, sold 
as a unit. In larger sizes, aluminum goes 
into a different price bracket as construc- 
tion shifts to heavier welded hulls. 


WR 
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Fiberglass hulls are built up 
in layers of | resin-saturat 
glass cloth and roving. Outer 
el coat contains 
tion between floor and 
bottom provides buoyancy. 


Wooden hulls are depending 
more on resorcinol glue. Boats 
with glued seams and joints 
color. Foam are drier, lighter for same 
strength and size, Even frame- 
less hulls have been glued up. 


six boats, cedar-planked fishing skiffs built 
40 years ago, five are still in operation, 


Better than ever. Whatever the ma- 
terial, a new boat is pretty sure to need 
less babying than the past. The alumi- 


num jobs form their own protective coat- 
ing simply from contact with the water, 
Fiber-glass with a built-in antifouling finish 
may not be far off. And, if you like the 
quict comfort of wood, you can now buy 
a traditionally planked wood boat with 
seams that and never need 
calking. Cruiser and y builders seal 
the seams pern with Thiokol and 
imilar products. 

Check carefully on any scare stories you 
hear that might steer you away from a 
boat you want. The facts are often gar- 
bled, and blanket condemnations of a par- 
ticular material frequently get started from 
a single freak experie 

Aluminum, to start alphabetically, is a 
good example. Its marine alloys do not 
corrode in salt water. But many a Sunday 
sailor insists they do. Actually, the water 
forms a gray oxide film about .002 or .003 
inches thick. This seals the metal with a 
natural protective coating and makes paint 
unnecessary except for style or antifouling 
effect. 

The corrosion idea stems largely from 
postwar quick-buck hulls made from sur- 


Do-it-yourself patches 


Plywood: Cut away damaged 
Part and. make a snug-fitt 

plug to fit in hole. Glue ani 
screw an overlapping butt 
block to cover hole. Coat plug 
generously with resorcinol glue 
and press into hole, 


Fiberglass: Cut away dam- 
age, feaving a beveled rim 
around bole, Tape cellophane- 
wrapped cardboard over ale 
to back up patch. Lay up 

xy-saturated fiber-glass 
tl patch is Hush with surface. 


Aluminum: Rivet patch in 
pes, using a neoprene gus- 
ket. Be sure patch and rivets 
are the same alloy as the rest 
of the hull, A temporary patch 
can be made with a latex ad- 
hesive such as Pliobond. 


plus aluminum-copper alloys that went to 
pieces fast in salt water 
num is electrolytically touchy. Other met- 


als below the waterline must be 
from it with a ni 


But any alumi- 


pabsorbent, such as neo- 
prene. And where an antifouling coat is 


necessary, it needs a special paint system— 
never one with a mercury base. The safest 
bet: Get instructions from the boat manu- 
facturer. 

Pound for pound, aluminum is about as 
strong as fiber-glass. It's yield point is 
about the same as mild steel, around 50,- 
000 pounds per square inch, and it weighs 
a little over a third as much. So it can 
be used about 40 percent thicker for rigid- 

y, and still make a boat a third lighter. 
This gives you a 12’ car-topper as light 
as 80 pounds-—like Duratech’s CT-12—at 
around $160, About 90 percent of the 
small jobs are riveted, as distortion prob- 
lems of thin-gauge welding increase cost. 
But thicker-skinned cruisers and ocean rac- 
ers, with their 4” plate, are welded. Stiff 
hull design, acoustical coating, or foamed- 
in flotation lick the annoying noise prob- 
Jem from motor vibration that plagues 
smaller bouts. 

Although aluminum is not an ideal do-it- 
yourself 1 , you can easily bang out 
dent with a rubber mallet, even if a 
m runs through it. The repaired seam 
leak, thanks to a gasket of neoprene 
or Alumelastic sandwiched in it, and rivets 
staggered at 4” intervals. How reliable is 
an aluminum hull? At least_one manufuc- 
turer (Starcraft) gives a 15-year guaran- 
tee against puncture or rivet-popping. 

‘CONTINUED 


Hull molding encourages mass production of small boats 


Fiber-glass hull is actually built i 
coat Snish in this female mold 
cloth i: 
still t 


Transparent dinghy above, made by Sudbury 
Labs is vacuum-molded from Tenite butyrate. 
Total weight is 44 pounds. It can take a three 
hp. outboard, carry a total load of 600 pounds 


added while resin in p 
ky to make homogeneous bond. 


Powerful fungicide pumped into this Penn Yan 
lapstrake plywood hull will prevent future rot. 
It is also a stringent test of the watertightness 


Fiber-glass is the designer's dream. It's 
moldable to almost any conceivable shape, 
yet so tough it’s actually bulletproof (test- 
ed with a police .38) in cruisers like the 
Hatteras line. For worriers about its last- 
ing qualities, the earliest fiber-glass hulls, 
built in 1944, are still going strong. Only a 
sustained flame can set it afire (the resin 
burns, not the glass) and it burns about 
like plywood. New, flameproof resins are 
being tried. As the color is built into the 
outer resin (gel) coat, it doesn’t need paint, 
and Naugatuck Chemical is working on 
built-in antifouling for complete launch-it- 
and-forget-it performance. 

‘The strength comes from fabric woven in 
glass strands, two to four thousandths of an 
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of the new hull’s permanently: s 
the penctrating fungicide will 
seams where ordinary water will no 


inch in diameter, with a tensile strength of 
400,000 pounds per square inch—about five 
times that of carbon steel. A melted mar- 
ble yields about 90 miles of the stuff. 
Around six million miles go into a 40° 
cruiser. In the resin it acts like iron mesh 
in reinforced concrete. The glass-polyester 
combination is one of boatbuilding’s tough- 
est skins, but it’s not cheap. Enough of 
both for an 8’ pram retails for around $50 
to $70. 

Another costly item in a production hull 
is the mold it’s built in. This also keeps 
fiber-glass out of most custom-built jobs. 
But fly-by-nights often build their own 
mold directly over a new boat and go into 


[Continued on page 218] 


3 Homemade 
Accessories 
for a Boat 


Inexpensive fenders can be made 
from worn-out canvas fire hose, 
often available at local fire depart- 
ments, Cut the hose into 16” 
lengths, stuff with rolls of old 
inner tube, and seal ends with 
rivets. A grommet at one end lets 
you tie the bumpers to deck cleats, 
—R. M. Woodbury, Natick, Mass. 


Discarded propane tanks of the type used in small 
soldering torches make fine buoys for marking 
moorings, skindivers, or fishing grounds. One tank 
will support a small flagstaff. For greater buoyancy, 
strap three tanks together around a length of elec- 
trical conduit, which forms a channel for the line 
and a flagpole holder. Tapering the end of the pole 
will wedge the line tight in the conduit at the 
proper length.—A. Fiess, Syracuse, N. Y. 


The homemade boat davits above let a small 
pram or dinghy hitchhike behind a larger 
outboard or cruiser. They hold the boat 
out of the way where it doubles as a rain 
shield for the outboard motors. Two 4’ 
lengths of chrome exhaust tube, picked up 
for $2 apiece at a junk yard, form the up- 
rights. Two T-shaped pieces of 1” hard- 


wood slip into the tops of the tubes to sup- 
port the boat and are wrapped with nylon 
line for padding. The tees should be cut at 
an angle so their tops come out level. I 
bolted the tubes to my engine-mount ex- 
tension, but they could also be fastened 
directly to the transom.—Victor W. Kondra, 
Temple City, Calif. 


UF 


How to make a 


Selector Rack 
for Circular 
Saw Blades 


AISE a finger of this easy-to-make 
holder, and the circular saw 
blade you choose lifts up for easy re- 
moval. When you're through with the 
blade, you rehook the center hole 
onto a nail in the finger, and pivot 
it back into the rack for safe, com- 
pact storage. 

The usual method of storing blades 
—hanging them flat against a wall 
—takes a lot of space, and prying up 
the sharp edges to get a grip is both 
awkward and dangerous. If you place 
more than one blade on a nail, the 
cutting edges dull each other. 

With this rack (which can be hung 
on a wall or set on a shelf) you never 
touch the teeth, and the blades 
don’t rub against each other. When 
they get dull from use, you just carr 
the loaded holder to the sharpener’s 
shop, avoiding the bother of wrapping 
ach blade. 

You can tailor the, dimensions to 
your own saw collection., Fit it to the 
largest blade or cutting wheel. It will 
then handle anything up to that size. 
The rack shown holds a dozen blades 
of diameters up to 10”, yet takes only 
TH” of wi ace. The case was built 
of plywood, the fingers and spacers 
of hardboard—all 4”. The nails were 
driven through the fingers so the 
heads stuck out 4”; the points were 
then ground off flush with the op- 
posite face. 

Only one side of the case is fastened 
in place at first. After fingers and 
spacers are alternately fed onto the 
rod and a nut is tightened at each 
end, the assembly lifted into the 
case. The protruding rod is inserted 
the pivot hole. Then the second 
side is attached, securing the other 
end of the rod.—W. G. Waggoner. 
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When 

a 
cigarette 
means 

a lot... 


you get Lots \lore from 1i\I 


more body in the blend... there’s a special 
rich-flavor leaf — and more of it — among L& M's 
choice tobaccos. 


more flavor in the smoke... every puff is 
heartier, for L&M has more longer-aged, extra- | 
cured leaf than even some unfiltered cigarettes. 

more taste through the filter... for full 


pleasure. And with L&M's modern filter—the | 
Miracle Tip—only pure white touches your lips. t 


It’s the rich-flavor leaf that does it! 


MENDS EVERYTHING BUT A 
BROKEN HEART and the crack of dawn 


*well, just about everything 


Don’t let ‘‘fix-it'’ problems go unsolved. DURO-PLASTIC has 
the answer for you in a tube — ready-mixed, ready to use. 
Just apply and let dry! 1,001 home, auto, boat, shop and 
farm repairs made easy! Get one of each from your favorite Sry 
hardware, department, automotive, paint or variety store — 

in $1.00 to 59¢ sizes. 


PLASTIC MENDER * E-POX-E CEMENT and FILLER * HANDY PATCH * HOUSEHOLD CEMENT 


OTHER KITS trauio weraiic over + MUrrien and TAILPIPE FICIT KIT. +” MATCHVOOD FILLER 


RUST REMOVER » WEATHERSTRIP and TRIM CEMENT * WINDSHIELD and WINDOW SEALER 


FOR THE HANDYMAN usstic tor porcetain REPAIR) + PLASTIC LOCK WASHER» DARN FABRIC: MENDER 


CLEVELAND 14, OHIO TORONTO, ONTARIO, CANADA 
The Nation's Only “Mother-in-Law Approved” Fix-it Products 


ONE COMMON EXAMPLE: How a typical five-room 
Cape Cod house might grow as your family grows 


aHE KEY 
TO HOME 
MPROVENEN™ 


is your local Lumber and 
Building Materials Dealer. As part of 
a giant Fall Home Improvement 
Program originated by 
POPULAR SCIENCE and 
the NRLDA, your local 
dealer can best serve 
your needs. His profes: 
sional advice, year: 
of experience and expe 
knowledge, and use 
all the latest qualily ma 


think of mat 
ber, tools, con 
financing pla 
ters.,.in other 
home improvements 
think first of your 
One Stop Home 
provement Headquar 
ters...yourneighbor 
hood Lumber and 
Building Mater 
als Deal. 
ef. N.W., WASHINGTON 6, D. C 


[NRLDAl NATIONAL RETAIL LUMBER DEALERS ASSN., 18TH & M STREETS, 
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G. K, Geerlings Herbert Richheimer 


Two Experts 
Show You How 


EED more living space? Ger- 

ald K. Geerlings and Herbert 
Richheimer are two of Ameri 
foremost home-improvement  ex- 
perts. Their answers to the prob- 
lems of a , based on 
years of experience, appear on the 
following pages. 

A nationally known architect, 
erlings is also the author 
1 books and countless 
magazine articles. His advice on 
home planning has been read by 
millions over the past 30 years. 
He has also served as a consultant 
to builders and as a member of 
various architectural panels, More 
recently, he designed a full line of 
shell houses for the Institute of 
Essential Housing. More than 10,- 
000 of these have been sold in the 
past y 

Herbert Richheimer learned the 
home-improvement business the 
hard way. Eight years ago he was 
esman living in Long Island's 
massive development of low-cost 
homes called Levittown. 
row’s slums,” everybody said 

Richheimer refused to believe it. 
He found that most of his neigh- 
bors were willing to make im- 
provements, but weren't quite sure 
how. He worked out special 
schemes for turning little houses 

CONTINUED 


“It Always Pays to Improve’ 
Expand Upward or Outward?.. 
A Ranch House Can Grow Up. 
Adding to a Basic Cape Cod 
Will One Room Be Enough?... 
Adding to a Two-Bedroomer. 
Adding to a Three-Bedroomer. 


Adding to Two-Story Houses. 
Enlarging a Split Level....... 


New KODAK CAROUSEL Projector 


Machine-gun action... 
80 slides at a clip! 


Fast-loading . . . automatic . . . won't jam! If you 
appreciate fine mechanisms, this new Kopak 
CanouseL Projector is for you. The first few 
times you run it, you'll catch yourself watching 
the way it works with as much interest as you 
watch the amazingly bright image on the screen! 

The round tray loads in a jiffy with 80 slides. 
Slides need no special mounts. Locking ring 
keeps them from spilling out. Snap the tray on 
the projector and start the show. Slides feed by 
gravity. No jams, 

You could show all 80 slides in 75 seconds! 
But that’s just showing off. There are three other 
ways to do it: (a) Set the projector for auto- 
‘matic showing at 5-, 10-, or 20-second intervals, 
‘Then sit back and be a guest. (b) Remote-control 
the show by push button from the end of a 12- 


<q REMOTE CONTROL © Make slides go 
forward and back, as fast or as slowly as 
you want. Fine-tune the focus. 12-foot 


cord. 


KEYBOARD CONSOLE * All manual py 
controls, plus selectors for high-low 
lamp brightness. “‘Select” button lets 
you spin numbered tray to any slide—for 
viewing or quick replacement. 


foot cord. You can advance and reverse slides at 
any speed, any time . . . even fine-tune focus, all 
from across the room. Or (c) you can advance 
and reverse slides by push button at the pro- 
jector's keyboard console. 

‘The console also lets you select high or regular 
lamp brightness. You can stop the show any- 
where and spin the numbered tray to any slide 
you want. You can pluck out a slide and drop 
in another any time during the show. 

Take some of your better color slides to your 
Kodak dealer's. Any 2 x 2 slide in cardboard or 
thin-glass mount. Watch the way the Kopak 
CanouseL Projector handles them. This is some- 
thing to see . . . today! KODAK CAROUSEL Pro- 
jector, less than $150 with 5-inch //3.5 lens and 
one 80-slide tray. 


EASTMAN KODAK COMPANY, 
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TRADEMARK 


a 
LOADS FAST * Slides 
drop into tray as easily as 
Pennies into @ piggy bank! 
No slide holders needed, 


<q AUTOMATIC TIMER © Set it for stide- 

changing at 5, 10-, or 20-second inter- 
80-slide show pro- 
ceeds automatically . . . no hands! Great 
for continuous operation at exhibits, for 
displays, ete. 


NEW “LIBRARY™ SLIDE STORING * 
Each B0-slide tray comes in its own in- 
dexed case. Fits upright like a book on 
your library shelves. Handy, space-sav- 
ing, slide-saving. 


Price subject to change without notice. 


Rochester 4, N.Y. enor wait oisner's wondertul Word of Color? Sund 


“It always pays to improv 


into big ones, pooled the family savings, 
and went into business as a remodeling 
contractor. 

To help customers visualize exactly what 
they were getting, Richheimer began dem- 
onstrating his principles with scale-model 
cardboard houses. The models, some of 
which are shown on the following pages, 
became a hit overnight. Since then, Her- 
bert Richheimer, Inc., in Hicksville, N.Y., 
has completed nearly 5,000 remodeling 


jobs, and the original dream-on-a-shoestring 
has‘ mushroomed into. a_ million-dolls 
year business, Richheimer now spends 


much of his time as a consultant to the 
whole remodeling industry. 

Richheimer's philosophy is based on a 
simple fact: “It’s cheaper to expand a 
small house than to move to a bigger one.” 
Why? Rising costs make a new home more 
expensive even if it’s the same size; a larg- 
er home is even more expensive. “On top 
of this,” says Richheimer, “you have the 
of moving, the expense of nego- 
tiating a new mortgage, the expense of new 
furnishings, landscaping, and so forth.” 

Altogether, Richheimer figures it costs 
up to several thousand dollars more to buy 
a new home than to add the equivalent 
amount of new space to your old one. He 
has some bold and surprising answers to 
questions that have an important bearing 
on planning new living space: 


Is it risky to improve a small 
home? Can you put more into it 
than you may get out of it later? 


Unless a house is a real 
or in a run-down neighborhood, 
pays to improve. Look what 
happens. You finish off your attic. Your 
next-door neighbor adds a porch. The guy 
across the street puts on a playroom. Pret- 
ty soon the whole neighborhood gets bet- 
ter, and your house with it, because real- 
estate values go up. 


How much should you spend on a 
house? 


A Well, you probably shouldn't put 
$6,000 or $7,000 in a $12,000 house. 
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—says Herbert Richheimer 


But I'd go up to $5,000—that’s safe enough. 
The original Levitt houses sold for $7,000 
to $9.000. Now they're worth $14,000 to 
$15,000—and some you can’t buy for $20,- 
000, What's risky about that? 


Q Dees « small improvement pay off? 


Any improvement pays off, provided 

you get something really ‘useful for 
your money. Many Levittown owners paid 
about $300 to have a small jog—originally 
the entranceway—taken out of the kitchen, 
It gave them 16 square feet more—enough 
for a breakfast table. Of course it paid off, 


Does it pay to rearrange an exist- 
ing floor plan? 
‘ot if it’s extensive. It’s okay to knock 
out a wall to make two rooms into one, 
but when you start pushing walls all over 
the place, results aren’t worth it. 


Is it possible to convert a basement 
to actual living space? 


Yes, and it’s a good deal cheaper than 
adding the same space above ground, 
But the cellar must be dry, well ventilated, 
and have the approval of building codes. 


What are the most common mis- 
takes in planning an expansion? 


There are two. People often insist on 

something that doesn’t look right for 
the house and it ends up badly. They also 
frequently overstate their needs, They want 
a big playroom, find they can't afford it, 
then become discouraged. Often a differ 
y of doing the job will give them 
almost the same results at much less cost. 
The important thing is to consult a com- 
petent contractor or architect first. 


Who should make the plans—the 
contractor or an architect? 


On small jobs, most contractors will 

include plans in the basic price. On 
large jobs, say $8,000 or $10,000, an archi- 
tect is worthwhile. 


[Continued on page 184] 


IDAHO WHITE 
PINE 
PONDEROSA 
PINE 
LODGEPOLE 
PINE 
SUGAR PINE 
LARCH 
WHITE FIR 


DOUGLAS FIR 


ENGELMANN 
SPRUCE 


RED CEDAR 


INCENSE 
CEDAR 
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cH ORGANIZED! {OUTSIDE WITH 


Find inspiration in this FREE Booklet (available now at your building 
supply dealer's). Improve your property with an easily-built center for storing 
garden tools, lawn furniture and other items. Combine storage space with a 
playhouse for your children. Here are easily-followed construction plans, how- 
to-do-it tips and materials specifications. If your dealer is unable to supply you 
with this booklet, send 10c to the address below. 

Western Pine Region Solid Lumber will provide lasting assurance 
of a job well done. These remarkable woods have no equals for sawing, shaping, 
sanding and finishing: 


WESTERN PINE ASSOCIATION . Quality Graded Lumber 
Dept. S-10 Yeon Bidg., Portland 4, Oregon 
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wi Expand 
Upward 
or Outward? 


Which is best? Here 
are answers from 
Herbert Richheimer 


Q Whut’s the cheapest way to add new 
living space? 


In terms of square feet. you get the 

most space for the least money b 
ishing an attic. On the average 2 
house, I can add a 28’ shed dormer, 
finished bedrooms and 


Q Then it’s always cheaper to go up- 
ward than outward? 


No, no. It depends on how much 

space you need. Suppose you reed 
only one room, I put on an 8'-by-10’ 
side extension for about $1,400, by- 
12’ extension for about $1,600. In this 
case, it’s probably cheaper to add your room 
downstairs than to go upward and ey 
the attic. 


Q Can any attic be expanded? 


A No. Sometimes too much work must 

be done to make it economical. Have 
your house footings, attic-loor beams, and 
other structural members checked to see 


USABLE space: 
NO DORMER. 
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USABLE SPACE: 
SINGLE DORMER 


if they're strong enough to support new 
rooms above them. Be sure there’s space 
to run a stairway up to the attic. If too 
many structural changes are needed, you're 
better off expanding downstairs. 


Suppose the attic space is taken up 
by a@ truss roof? 


‘A truss roof is no problem these days, 
but you do have to strengthen the 
joists and rafters so the struts can be cut 
y to give living space. Here again, it’s 
worth it if you need that much space. 


Is a double shed dormer, one on 
each side of the roof, worth the 
extra cost? 


y people think this is a luxury, 
just gives you a few more win- 
some more light and air, But 
look—you get up to four bedrooms plus a 
bath, compared with the two bedrooms and 
bath of a typical single dormer. For a 
big family, it’s a bargain. 


Is it possible to add rooms in an 
attic without installing dormers? 


In some cases. If you have a high- 

pitched roof—10’ to 12’ at the peak— 
you can add two rooms and give them 
each one window in the end gables. Or 
you can add a bath and one room. But 
if you want two rooms and a bath, too, 
then you have to put in at least a small 
dormer to give the bathroom ventilation. 


Q What determines attic-room size? 


A Most local building codes require that 
50 percent of the enclosed area in a 


BE READY WHEN YOU'RE SET TO WORK 


With a Weldwood “Fix = <== 
and Finish” shelf et 


in your workshop VA. 


FLEXIBLE WOOU-TRIM. 
Se 

jable. Basket weave Weldwood 
Flexible Wood-Trim®. Match or mix birch, oak, 
walnut, mahogany, Korina®. Apply on plywood top 
with Presto-Set Glue. Brush on and wipe Deep 
Finish Firzite, Cover with glass. 


Repair favorite books dried out over the winter. 
Fix broken spines and attach torn-off covers with 
Weldwood Presto-Set® Glue. Won't stain, dries fast. 
Bellows-action squeeze bottle with spreader top makes 
work fast and easy, 


Don't be stymied by lack of materials when 
you find the time and have the inclination to 
tackle some household projects. Set up a basic 
Weldwood® Fix and Finishes shelf in your 
workshop with Weldwood Deep Finish Firzite. 
Weldwood Presto-Set, Contact Cement, Plastic 
Resin, Epoxy, and Resorcinol Glue will handle 
any gluing job. Get these and Putty Stiks®, 
Flexible Wood-Trim at almost any lumber yard, 
paint, or hardware store. 


WELDWOOD 


For a lovely “thand-rubbed” effect without sweat, 
use Weldwood Deep Finish Firzite®. This versatile 
new sealer-finish also gives floors a tough, durable 
finish, seals all woods for paint, enamel, varnish. 


WOOD FINISHES 


Products of United States Plywood 
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Another power tool tip from DISSTON 


How to make wire cable with a quarter-inch drill 


You can’t beat the Disston D-1 Dot for all- 
round versatility. For instance, you can use 
it to twist wire with speed and uniformity. 

Just. cut wires of equal length. 

Grip one end of each in a vise (or clamp 
to a bench top), lock the free ends in the 
drill chuck, stretch the wires taut, and turn 
the drill on for a second or two. 

A tight or loose twist depends on how 
long you let the drill run. 

Here's a quarter-inch drill that’s budget 
priced for you at only $16.95. 


The D-1 Dot has a geared chuck and a 
2200 rpm, 2.5 amp motor. This gives it 
plenty of power for household jobs and 
general-duty work. 

A built-in level helps you start holes true, 
and makes it easier to drill them at right 
angles to the work. 

You can even store extra bits in the 
handle. 

See the Disston D-1 Dot at your favorite 
hardware or department store. 

Remember the price, just $16.95. 


DISSTON—Master Toolmaker since 1840. Disston Division, H. K. Porter Company, Inc., Porter Building, Pittsburgh 19, Pa, 


SEE DISSTON’S FULL LINE OF POWER TOOLS, INCLUDING: 


1D.25 Disston %" Dirk 
Power Drill 


0-20 Disston Dagger 
‘Sabre Saw 
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0-600 Disston Discus 
Circular Si 


-650 Disston Defender 
Circular Saw. 


DISSTON DIVISION 
H. K. PORTER COMPANY, INC. 


HE popular ranch house 
has a special expansion 
problem. You can’t add 
a dormer in the conventional 
way to use attic space. There's 
too little headroom — seldom 
more than 4’ to 7’ at the peak. 
These Richheimer demonstra- 
tion models show three ways of 
solving the problem. Where the 
peak is high enough, say 7’, one 
side of the roof is extended up- 
ward past the original ridge to 
increase headroom (1), then is 
carried outward like a regular 
dormer. In the average house, 
this provides two new bedrooms 
and a bath, 
In very shallow designs, or 
where more rooms are needed, 


the entire roof is raised 3’ to 7%’ and sup- 
ported on short sidewalls (2). The result: 
three or four new bedrooms and a bath. To 


gain even more space, Rich- 
heimer cantilevers the’ upper 
floor 2’ out over the downstairs 


32’ house, this adds up to 128 
square feet—equal to adding 


more than an extra 10’-by-12° 


IMPROVEMENT IDEAS 
go is up.” As a bonus, the raised-ridge prin- 


single up-and-out dormer, $6,000 to $7,000 
for a raised-ridge upstairs, and up to $10,- 
000 for the full cantilevered version. Is this 


expensive? “Not,” says Rich- 
heimer, “when you consider 
what you'd pay for three or 
four bedrooms and a bath added 
on downstairs. And on a small 
lot, often the only way you can 


How much do you pay? On a 25’-by-32' ciple also gives you a house that looks much 


house, you can figure about $4,000 for a 


bigger than the original. 
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, inexpensive 
bie Cape Cod into thie spacious home. 
dormer added two bedrooms and a bath 


we put on a garage, but used the space be- 
tween it and the house for a playroom instead 
of an open breezeway. And look what you get.” 


“Look How You Can Add 
Room to a Basic Cape Cod 


Here we added ¢ garage and put an_up- HE traditional steep-roofed home, 
stairs over it and part of the house. This more common in America than am 


gives three bedroor 

flay five redooms am bath water A er type, lends itself well to ex 

cantilevered for more floor area. Note the pansion. Its high peak provides ready-made 

style change—from Colonial to modern.” attic space that can be turned into several 
rooms by merely adding a dormer. Side 
tensions that continue the existing roof line 
are an excellent way to add a longer, lower 
look to the original almost-square shape. 

Here, Herbert Richheimer comments on 

four variations that all started out as the 
familiar little two-bedroom Cape Cod, typi- 
cally about 25’ by 32’. They prove that 
you don’t need a mansion to have a spa- 
cious-looking home. 
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ial charm, while 
gm! almost bling in living a Th 
two long shed dorn 


the front and back roon 
bath upstairs, The tiny arched bri 
between the garage and h 
luxury touch but isn’t expensive.” 


eof ways t 


way to get space 
shop without much adde 

ing’ the front roof line over the garage 
ties it nicely to the house. That added 
bay window is really the kitcher 

an. attractive appearanc 


| 


By 
Gerald K. Geerlings 


(Drawings by the author) 


room house, very likely the floor plan is 

similar to one of the three shown in 
black on this page. The lines in color indi- 
cate how you might add a room at the front, 
side, or rear, 

The top plan (A) is excellent. Living 
room, dining room, and kitchen are at one 
side, bedrooms and bath at the other. If the 
building code permits an addition on the 
front, this is a good location for a new bed- 
room, with or without a half-bath. The front 
door could remain as is, except that it 
would be desirable to have a vestibule in 
the addition to provide access to both the 
existing front door and the new room. 

If your lot is wide enough for a new room 
at the side, this could be a new bedroom 
or living room. If the new room is to be the 
living room, the old one could be a bedroom 
or, if large enough, could be divided into 
two bedrooms. In the latter case you would 
want a new hall (shown crosshatched) to 
provide passage from the new living room 
to the existing bedroom hall and bath. 

A new bedroom built at the rear could 
open off the kitchen-dining room or, better, 
off a vestibule at the rear door. A new half- 
bath off the new vestibule at the rear door 
would be desirable. 

The middle plan (B) has the living room 
and kitchen at the front, the bedrooms and 
bath at the rear. If a new bedroom at the 
front has sofa-beds it could do double duty 
as a family room. Adding the new bedroom 
at side or rear is feasible if the existing 
rooms are large enough to be useful after 
giving up 3’ to provide an access hall to 
the new room. 

The bottom plan (C) has the kitchen at 
the front, living room at the rear, and bed- 
rooms at one side. A new bedroom in any 
of the three locations won't require any 
new hall, providing there is no objection 
to having the new room open off the dining 
or living room (if the addition is at the 
side or rear). 


I: YOU live in a typical postwar two-bed- 
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Where to add a room to 
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ais adaitons: color 
ity: stairs or BR 


ge 


oa 


) 
(FRONT) BF 
Ab 


Hoor pl 
might add 

arse’ ace drviuny lie 
addition 


with a decor 
is covered with 


solve 

n these t 

of intersects 

not us steeply. pitched. 
At the re 


roblems a slopis 
ket 


At th 
. the roof of the new ro° 
n of the main roof, 


crm comador i 
improved appc 
sie natural ventil 
rool, inviting a, cooler 
pomihle with fat or Woy 


conrinuen [59 


Where to add a room to 


HE three floor plans in black on this 

page are popular types of three-bed- 
room houses. If you are planning an addi- 
tion on such a house, first determine your 
most urgent need—bedroom, family room, 
den, or other space—and then where the 
room should go. The final result may be a 
compromise, but by ingenious planning you 
can obtain double usage from floor space, 
such as a dual-purpose bedroom-family 
room with a fold-away bed or sofa-bed. 

The top plan (I) is the L-type. It has 
bedrooms along the side that projects toward 
the front, and a hall between them and the 
living-dining-kitchen area. In this room se- 
quence a bedroom can be added at the 
front, with a new front door opening direct- 
ly into the living room. Adding a bedroom 

tt the rear may be even better, but 

wide hall (shown crosshatched) will dimin- 
ish the size of the existing bedroom at the 
rear of the house. 

Many three-bedroom houses have a rec- 
tangulir plan (like 11), with a garage at 
one end. If the lot is not wide enough to 
permit an addition at one side or the other, 
a family room (or bedroom) can be readily 
made by using the rear part of the garage 
To compensate for the amount of garage 
floor space used for a family or bedroom, 
the building code may permit you to build 
a garage extension toward the street (as 
shown in color). If you can’t build toward 
the front, extend the new room from the 
rear of the gurage. You can provide access 
to it by converting a rear corner of the 
wrage into a small hall leading to the ad- 
dition, 

‘The bottom plan (III) represents a third 
popular type of three-bedroom house, with 
the living-dining-kitchen area at one side, 
projecting forward from a rectangular area 
with bedrooms and bath. The best location 
for either bedroom or family room in this 
plan is usually toward the rear. A 3’-wide 
hall (shown crosshatched) may have to be 
taken from the floor space of the existing 
bedroom. The suggested family room is 
shown opening from the dining room, but 
in addition you may want an exterior door 
to the rear garden, In the interests of econ- 
omy, plan to re-use windows and doors re- 
moved from existing rooms. 
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house of one story, how can an 
on to the front be made in the corner of 
the L without ruining the appearance? A gable 
roof creates too many valleys, and a sloping 
roof might look unpleasant. The best and. oat 
costly solution for a honse like that shown 
above is to use a flat roof with a decorative 
railing (left), and install a new front door, 


An added room at the rear of an L-shaped 
howe (like the one at top of the page) will 
look like pat. of original design if rook ts the 
gable type, having the same slope i: 
roof, Install thick insulation in the cc 


jon at the rear may pose a problem if 
the ground slopes down from the street. In this 
scheme, the Hoor level of the addition drops 
several ‘steps below the main floor. ‘The roof 
is the economical sloping type. 


REAR 


Lot sloping upward from the street? You can 
still add room at the rear of your house. This 
sketch shows the floor level raised several steps 
above that of the existing house. ‘The 

the addition slopes slightly. 


CONTINUED. (GI 


Where to add a room 


The plan at left represents th 
central-stair, Colonial hou 
which is still hard to beat. ‘The 
second floor usually has’ thre 
or four bedrooms and a bath, 
The first floor lends itself to 
adding a room at, either side 
(depending upon lot size aud 
building code), or maybe pref 
erably toward’ the rear. Sug- 
ested locations for a new rom 
are shown in color, 


upper drawing 
av but with an addition 
The addition can be in ke 
lly. pre 


T. addition of a fa 
rear has distinct adva 
Venient to the kitchen for serving snacks 
and supervising children, and it is useful 
in combination with the rear garden for 
indoor-utdoor living. The new room could 
have a flat roof, useful as a sun deck and 
ible from one of the bedrooms, 

ar Tot inay not be level, perhaps sloping 
down from the street. The upper drawing at 
left shows a gentle slope. It mi 
and improve access from the garde 
floor level of the new room is several feet 
lower than the existing first floor. The lower 
drawing to the left shows a steeper slope. 
with the new room at the same floor level 
as the existing first floor, Such a room can 
be supported on masonry: piers, steel col- 
umns, or sturdy wood posts. 


room at the 
Tt is con- 
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to 2-story houses 


FAM R 
v7, 
The plan to the right 
is typical of many 
rewar two-story K 


houses built on nar- 
row lots, A new room 
could best be added 
at the rear, includ- 
ing a_new exterior 
door. The location of 
the latter will de- 
pend on your lot, A 
new bath would im- L 
prove the livability 

o 

whether 
family room or bed- 
room, — Second-floor 
space could be en- 
closed here, too. 


OR 


The sketch at the top left represents a 
common type of two-story house on a 
row lot, as seen from the rear. The drawing 
below it shows an added room, viewed from 
the same angle. If the materials and appear- 
ance of an existing house are outdated, an 
addition may be better if built with con- 
temporary materials and ample glass areas. 
A separate door to the rear garden might 
help make the new room the most used and 
useful in the house. By using a sofa- or 
fold-away bed the addition could serve not 
only as a bedroom for one of the family who 
retires late (or to accommodate an occa- 
sional guest), but would function as a junior 
living room as well. The roof could be flat, 
with overhead structural members to sup- 
port awning and screening—a wonderful 
place to sleep on hot nights. 


Another common two-story house plan is shown" 
above. These houses are often on a narrow lot; 
‘nce a new room might have to go at the rear, 
‘The new family room shown is located where it 
t cut off all the natural light in kitchen 
ining room. Exterior door is optional. 


If you have the type of house at right, 
perhaps a bedroom is more essential than a 
family room. Here, too, the new room could 
be planned to be equally adaptable for both 
day and night uses. Or, if you prefer start- 
ing the addition as an open porch, build the 
structural members so that it will be possi- 
ble to use stock windows and doors if later 
you decide to enclose it. 

The floor plan shows a new little open 
platform at the rear door to provide access 
to both the existing rear door and a new 
door to the new room. 

The roof is flat to make this space usable 
as a sun deck, or later on as a screened 
porch, or, at a still later stage, as an en- 
closed bedroom. Another possibility is to 
build the first floor as a porch, and enclose 
the second floor as a bedroom, 


Two Ways You Can Enlarge 
a Split-Level 


HOME 
IMPROVEMENT IDEAS 


Upper story of a split can be extended out rage exists, a two-story addition can be put 
over an existing garage, a trick used by re- on, giving’ a similar result, Note how new 
modeler Herbert Richheimer. Where no ga- roof follows original to keep same look. 


A double split, another Richheimer device, consists of add- 
ing an upper half-story to the Poot middle story. This 
reverses the direction of roof line, but retains the same 
attractive stepped effect. Result: two or three new rooms. 


Adding a Second Story to a Hip Roof 


Often considered a problem, the hip roof iy 
easier to expand than it looks, The lack of 
headroom cansed by the inward-sloping raft- 
ers is overcome by puttin ww roof over 
short side walls. New ro hi 

well with parts of hip that still show 
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Easiest and best products to use for 
mending wood or metal, repairing and re- 
finishing marred wood surfaces, filling and 
refinishing unsightly holes or cracks in 
wood, plaster, drywall, stucco — and more 
If it's worth fixing—it’s worth fixing right . . . 
with Duratite! Professionals have used Duratite 
since 1923. Now you can, too, and get better 
results on home fix-up, hobby and do-it-yourself 
projects. See your hardware, paint or building 
supply dealer for Duratite wood and metal 
fillers, glues and adhesives. 


DURATITE WHITE GLUE makes a joint 
stronger than the wood itself. 
For general purpose use, bonding 
wood, paper, fabrics,’ leather, 
china, tile, other materials. 


DURATITE WOOD DOUGH. For filling-in 
deep holes or gouges in wood. 
Takes stain, paint and lacquer 
finishes. Choice of 9 popular 
wood-finish colors. 


DURATITE HOUSEHOLD CEMENT. Per- 
fect for countless glueing jobs 


and mars in wood, metal or 
canvas surfaces, Dries fast, sands 
easy. 9 wood-finish colors, 


DURATITE AUTO-MARINE PLASTIC 
FILLER. Repairs dents, mars; fills 


plaster, drywall, exterior or i 
terior ‘stucco, Packed dry for 
long storage life. Easily mixed 
with water. 


around the home. Permanently 
waterproof and heatproof. Dries 
extra fast. Colorless. 


holes caused by rust in automo- 
biles and boats. A polyester 
resin, Can be filed, or. ground 
smooth with power tools. 


Speci! Duratite Fiocucts gh fix-up jobs 
Ugur AUTO-BODY PORCELAIN © TUBNTILE CONTACT 
SOLDER FILLER cuaze CEMENT CEMENT 
Welds For auto Repairs Seals leaky Bonds 
metal 5 chipped tub, sink” hard-to- 
without refinishing. porcelain, Joints. mend 
heat. sinks, ete. surfaces, 
DAP inc., Duratite Di General Offices: Dayton 31, Ohio 


How four styles of shed dormers affect both space and looks 


The bigger the dormer, the more the flush-front (3) most, space 
eee nt loss bere Vallvaitcoetan Geta lone heeet oie wanter niente ood 
style (1) is considered most at but setbacks. Fullfush type) (4), usually used 
sacrifices 18 infront and 2 at each end. Of . only in rear, typically to 70 square 
the two partially stepped-in types (2 and 3), feet more, but is least attractive. 


6 Dormers 


There’s a dormer to suit 
both the space you need and 
the style of your home 


5 Gable dormer gives less headroom than shed Ls 
type, but is sometimes used to add a dis- 
tinctive touch. It often makes a small house & 
look bigger by suggesting it turns a comer. 


Gj Onan L-shaped house; this two-way 
gains headroom in both directions, eliminat- 
ing the space-wasting corner. Note that it still 
preserves most of the original roof line. 
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BEAUTIFUL MARLITE PANELING 
wash-and-wear walls you can install yourself 


You can finish a room with Marlite this weekend—and 
eliminate redecorating for good! Marlite’s melamine 
plastic finish is baked on, so it’s smooth and durable as the 
surface of a refrigerator. It takes abuse that would spoil 
other finishes, then wipes clean with a damp cloth. And 
Marlite’s simple to install in new rooms or old. Choose 
from a handsome array of Trendwood® reproductions, 
beautiful patterns and decorator colors—in large sheets 
or easy-to-handle Plank and Block. See your building 


materials dealer. wemrarseere Mat, ten 
Sor tis se Sl tea 


Corporation 


oe @® {  Dept.926, Dover, Ohio 
ar ite Please send full.coor building and 
famadeling tees on Marts Parag. 


plastic-finished paneling 


Nome, 
sen 


City ne___Stote. 
ANOTHER QUALITY PRODUCT OF MASONITE® RESEARCH 


(67 


HOME 
IMPROVEMENT IDEAS 


Consider 
the Garage 


when you need 
living space 


FTEN you can gain both 

a garage and extra living 
space by combining them in 
‘a single addition—for only a 
little more than each would 
cost by itself. Here a deep, flat- 
roofed garage (1) provides 
space in back for a small bed- 
room, den, or shop, plus a sun 
deck. You can also add a room 
over a garage (2), Or it may 
be possible to convert an exist- 
ing garage into living space 
you need now (3), and add 
another garage later. 


ve 
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P 4\ “THEY LAUGHED WHEN | 
‘yy BROUGHT OUT MY WELLSAW 400” 


But When I Sawed a House in Half—in Thirty Minutes! 


“That's right! That’s all | used—just my electrically powered HANDSAW—WELLSAW 400— 
to saw this house completely in half!" If you use a saw for anything... send for free illus 
trated story, “The Sawing Magic of WELLSAW 400"— America’s most versatile handsaw— 
electrically powered to deliver 8000 rigid in and out cutting strokes a minute! 


SO SAFE—it stops cold in 144 seconds— SO MANY USES—it is America's most 


just by releasing the trigger. versatile handsaw, 

SO EASY TO OPERATE—you will be an NO OTHER HANDSAW—powered or oth- 

expert in a few hours, erwise—saws so many things so well, so 
fast, so accurate, so safely! 

ane le a Spounds) Precision bullt and designed for carpenters, 


home owners, builders, farmers, ranchers, 
SO ECONOMICAL—it pays for itself many fruit growers, meat cutters and processors, 
times over in saving time, cost, overhead, do-it-yourself handyman, ete. 


exertion and fatigue. SEE YOUR DEALER OR DISTRIBUTOR! 
PRECISION BUILT—with a 90 day War- Read the completely New Exciting Story 
ranty. of Wellsaw 400. Mail this coupon today. 


Hast hanenesmmaies nmi 
WELLS MANUFACTURING CORP. 
ree Rivers, Mich. 
illustrated story “The Sawing 


MANUFACTURED ANO WARRANTED BY 


WELLS MANUFACTURING CORP. 
TREE RIVERS, MICH + Est 1925 


Wabls 


PIONEERS OF POWERED SPECIALTY 


‘A FEW TERRITORIES OPEN FOR QUALIFIED DISTRIBUTO 


OME 
IMPROVEMENT IDEAS 


Quickie Attic 
Playroom 


Refinishing this attic pl 
room was a fast-and easy 
job. Studs and backing wall 
were simply painted. and 
acoustical ceiling panels ap- 
plied to the sloping and hori- 
zontal ceiling surfaces. A 
chalk board was placed on all 
sides of the exposed chimney. 


PERPENDICULAR To JOISTS PARALLEL TO Jor 
Hardboard cuts cost of ceiling 


low-cost suspended ceiling for 
Ss makes use of 2-by-l hardbo 
panels suspended on rabbeted one-by-twos. 
Tf there are no low-hanging pipes long 
wood strips cin be nailed directly: to. the 
joists at right angles. Masonite Corp, de- 
veloped the syst 


25a2"« 2'4"or 1'2" FLOORING 


New flooring method for slabs 


A new system of putting down strip 
floors on slabs has been developed by the spaces under the finish flooring, The bot- 
National Oak Flooring Manufacturers’ Assn, tom strips. preservative treated, are laid in 


and accepted by the FHA. A large sheet latex mastic on the concrete. 
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Now you can paint your house in color 
and be sure it will last... 
with new “Dutch Boy” Latex House Paint 


Now there's a new kind of paint that ends all the old problems of con- 
ventional colored paints. It’s “Dutch Boy” Latex House Paint. Use it 
and your house will stay looking bright and fresh for years. Made with 
“Dutch Boy’s” own acrylic resins, tests have shown it to be outstand- 
ingly resistant to sunlight and oxidization. In fact, this new paint 
retains its color so well you can come back and touch it up years after- 
wards, and not see the difference. When it’s time for a new paint job, 
you'll only have to repaint the weathered side. Keep the same color and 
you may never have to paint your whole house at one time again! 
“Dutch Boy” Latex House Paint is probably the most convenient paint 
ever developed for the weekend painter. You don’t have to wait for 
ideal weather. Use it right after a rainstorm if you like. And you can 
stop and start anywhere. Lap marks won't show. 

It’s easier to use, too. “Dutch Boy” Latex House Paint flows off the 
brush, without paint drag. And this one paint is all you need for 
almost any surface—wood, stucco, brick and even composition shingles. 


More advantages : Brushes and equipment clean up with just soap and 
water. And you can eliminate most of the blistering and peeling prob- 
lems that used to be caused by trapped interior moisture. “Dutch Boy” 
Latex House Paint breathes—allowing moisture to escape, yet sealing 
out the weather, 

If you'd like to find out more about this remarkable paint, check with 
your nearest “Dutch Boy” dealer, listed in the Yellow Pages. Or write 
for informative free booklet to: NATIONAL LEAD COMPANY, 
General Offices, 111 Broadway, New York 6, N.Y. 


LATEX HOUSE PAINT = 


im 


HOME: 
IMPROVEMENT IDEAS 


Want to keep down the cost? 
Build in quality features? 
Either way, here’s a guide to — 


Choosing the Right 


Exterior walls 


Insulation 


Materials for 
pitched roofs 


For flat roofs 
or sun decks 


Roof 
ventilation 


Gutters 


Building Materials 


rule to follow the precedent of the existing house, especially 
in the choice for exterior wall 
Materials are listed below about in the order they would be in- 
stalled on the job, In the listing, the numeral 1 indicates the mate- 
rial that norm: ‘ill be k expensive. Other numbers follow a 
rising cost scale—the higher the number the more expensive the 
material. If your a on requires a material not on the list, ask your 
builder for the cost 4 


S ELECTING materials for an addition? It’s always a sensible 


(1) Esterior-grade plywood, siding, and shingles are all about 
the same cost when labor is include¢ ed siding or pre- 
dipped shingles; (3) redwood siding: (4) hand-split shingles; (5) 


& 


asbesto z or sheets; (6) aluminum siding; (7) 1" 
thick brick vencer nailed in place; (5) 4” brick vencer; (9) 4” stone 
veneer. 


(1) Insulating sheathing %” thick; (2) fiber type in batts in 
thickness of 1”, 2”, and 3”; (3) comparable prices for aluminum-foil 
type with 1, 2. or spaces, Additional type used in pellet form 
and poured between joists of topmost ceiling. 


, priced according to the weight given for 100 
sq. feet; (2 alt type with sel ing adhesive; (3) machine- 
cut wood shingles; (4) hand-split wood shingles; (5) asbestos- 


cement type with simulated wood grain; (6) slate or tile. 


(1) Built-up roofing (if to be used for sun deck, “duck boards” 
are needed); (2) heavy quality canvas made for the purpose; (3) 
tin; (4) copper. 


(1) Vents in gable ends or on sloping faces of hip roofs; (2) 
continuous screened openings along eaves; (3) continuous type 
along ridge. 


(1) Wood or galvanized iron; (2) aluminum; (3) copper. (Down- 
spouts use the same materials.) 
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Everything you want to know about camping is in 


Outdoor Life's COMPLETE BOOK OF CAMPING 


THE MOST COMPREHENSIVE GUIDE 
EVER PUBLISHED FOR SPORTSMEN! 


Now you can get sure-fire answers to all your 
camping questions with one great book 
Outdoor Life's authoritative mew COMPLETE 
BOOK OF CAMPING. It’s a gold-mine of informa- 
ton for both seasoned woodsmen and weekend 
campers. Every one of its fact-filled, lavishly 
iustrated pages will add to the success of 
YOUR next trip. 


Covers Every Aspect of 
Camping in Complete Detail 


~ 
7 POCKET-SIZE, WATERPROOF, 
MANY SPECIAL FEATURES 


© 64 subjects indexed for quick © 262 U.S. campgrounds pinpointed 
reference by state, city, route number 


And That's Not All! 


You'll tre 


© Nearly 300 hew-t illustrations 


# 123 eutdoer recipes — trom cattee 
full dress roast wild turkey 


Sportsman's FirstAid_ section — 
endorsed by US. Forest Service 


© Directory of sources of FREE maps 
and information 


* Complete, up-tedate data on 
family auie-camping 


MAIL THIS COUPON FOR 7 DAYS’ 


FREE TRIAL 
POPULAR SCIENCE 
ten Avenue, New York 17, N.Y. 


SINED OUTDOOR SAVY CAN BE YOURS! 


Interior walls 


Interior doors 


Closet doors 
Windows 


Flooring 


Kitchen cabinets 


Some general 
guidance rules 


(1) Wallboard %” thick (%" okay for ceiling if joists are 16” on 
centers); (2) wallboard with aluminum foil on back as vapor 
barrier; (3) wallboard with special surface such as treated paper 
to look like wood grain, fir plywood; (4) selected plywood sheets 
unfinished; (5) same as previous but prefinished; (6) plywood 
paneling of various selected woods, unfinished; (7) same as pre- 
vious but prefinished; (8) %” wood boards, unfinished; (9) sume as 
previous but prefinished; (10) prefinished wood panels with lumi- 
nated plastic protective coating. 


(1) Flush type, of lauan mahogany; (2) flush, of various grades 
of hardwood. 


(1) Hinged; (2) sliding; (3) folding. 
(1) Double-hung; (2) fixed; (3) sliding; (4) awning or hopper; 


(5) casement. The gap between wood and aluminum win- 
dow prices varies from locality to locality.) 


Wood. (1) Yellow pine; (2) strip oak; (3) parquet blocks; (4) 
random-width oak. 

Sheet material and resilient tile. (1) Linoleum; (2) asphalt tile; 
(3) vinyl-asbestos; (4) cork; (5) rubber; (6) solid opaque vinyl; 
(7) solid translucent vinyl. 

For a masonry (1) Cement with integral coloring; (2) 
terrazzo; (3) quarry tile; (4) ceramic tile; (5) marble cut into tiles. 


(1) Knock-down and assembled on job; (2) stock and assembled 
at factory, unfinished; (3) same as previous but prefinished; (4) 
same as previous but with laminated plastic fronts. 


ing the above listings and the services of a reliable builder, 
first what your addition would cost if you used only 
the lowest-cost category. To this best-guess estimate, 
1 cushion for the u expected. | When 


safely y wali panellngs ran- 
dom-width flooring, or other quality il you'd like to have. 

There are four items where you should never skimp—termite pro- 
tection, insulation, vapor barriers, and effective roof ventilation. 
Termites cause costly damage, yet they can be kept out for a very 
modest sum. The top row of cement blocks forming the foundation 

all should have all holes filled with concrete. Lumber pressure- 
impregnated with chemicals should be used for all sills, beams, and 
joists over a crawl space. 

Insulation is one of the best dollar investments you can make. 
Fuel savings will probably amortize the insulation costs within five 
years. Use enough to do an efficient job and you will get full use 

h room, right up to the outside walls, in the severest weathe! 

A vapor barrier should cost only $10 to $15 for a single room. 
Wallboard with aluminum foil on the back is one method. Another 
is batt insulation with impregnated paper or aluminum foil on one 
side, the latter to be installed toward the inside of the room. A third 
method involves stapling thin sheets of plastic, aluminum foil, or 
copper foil over the studs after the insulation has been installed. 


—Gerald K. Geerlings 
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Best Remover 


Refinishing 
Furniture 


Se = Low-viscosity Klean-Strip is 


— 


ready for new {i jon-flammable, saf 


KLEAN-STRIP PAINT REMOVER 


Regular 
Rule $4 ond Up 


fandbook powtpad 
five Alen Industries, Dept PS, Caton, Mo. 


MAGNETS 40 for $1. 


ant boards, games, toys: 
are an "Gis" 0. 4 5/18" thick) No ‘tor $1 


E ALNICO V RETRIEVER ASSEN RE 
) 


e 
46, Calif, Dept. $ 


st 
I'LL HEAT THAT COLD Ri 


Tam a high volume warm aie 
BoosTER FAN 


FREE CATALOG 
LUGER BOAT 


9200 OOMINGTON FR} 


5 WAYS TO 
GET A 2" 
BETTER\) 
GRIP 3 
ON YOUR\” j 
JOB q 


_ x! 


Whatever your grip- 
ping job, there's a 
Channeliock that 
will subdue it. 
Powerful parallel 
jaw grip... tre- 
mendous leverage 
...patented, smooth- 
working, can't-slip adjust- 
ments. Your choice of five 
jaw capacities: 1, %, 1%, 2 
and 2% inches. Be sure it’s a 
genuine Channellock. Look 
for the trademark on the handle. 
Write for catalog showing com- 
pleteline of pliers. Made Only 
By Champion DeArment Tool 
Company, Meadville, Penna. 


HOME: 
IMPROVEMENT IDEAS 


For that new room: 


“Where Can 
| Get 
the Money?” 


NE answi y lie in an important 
‘A lending program that 
goes by the name of 203K. If you 


qualify, you may be able to borrow up to 
$10,000 and take up to 20 years to pay 
it back, The interest is a simple six per- 
cent true rate, unlike the discount rates on 
short-term loans that actually cost you al- 
most double in true interest. 

The big advantage: Under 203K, you 

pay $7.58 a month for each $1,000 bor- 
rowed over 20 years, compared with $20.79 
a month under a regular five-year home- 
improvement loan. A $3,500 addition 
would thus add only $26.54 to your pres- 
nents. 
, of course. The actual 
amount you can borrow depends on your 
income, credit rating, and property value. 
The loan, plus what you still owe on your 
present mortgage, can’t exceed the total 
mortgage value of your home with the im- 
provements. Improvements must be major 
structural changes, not simple fix-up jobs 
or luxuries like swimming pools. 

So far, the 203K plan, still in its first 
year, has been slow to catch on. Many 
banks have been reluctant to lend under 
it because of its lower interest yield. Re- 
modelers expect the picture to brighten, 
however, as the plan's advantages in spur- 
ring home improvement become more 
widely recognized. 

In the meantime, if you aren’t able to 
get one of the new loans, here are other 
ways you can borrow money: 
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Conventional home-improvement loans. 
These are available from most banks and 
other lending institutions either with or 
without FHA insurance. On FHA-backed 
loans, you can borrow up to $3,500 with 
up to five years to repay at a five-percent 
discount rate. On non-FHA loans, you may 
swing up to $5,000, but the interest may 
be higher. Some contractors will arrange 
a loan for you, saving you the bother. 


Personal loans. These can be used for 
improvements, and usually the bank isn’t 
as fussy about how you spend the money. 
The maximum loan jis generally $5,000 at 
a six-percent add-on rate (slightly less than 
a discount rate). The disadvantage: You'll 
be expected to pay back quickly—within 
three years. 


Installment buying. You can often buy 
materials from lumberyards and_building- 
supply houses on a time-payment plan. The 
disadvantages: Interest rates are likely to 
be high, repayment periods short—usually 
one to two years. 


Open-end mortgages. Check your pres- 
ent mortgage to see if it contains an “open- 
Under this provision, you can 
reborrow up to the full amount 
our equity—the amount you've already 
paid off-and tack it onto the existing 
mortgage at the same rate of interest. 

The new amount is accounted for either 
by increasing your monthly payments ot 
by extending the repayment period. Such 
loans are hard to obtain, however, because 
banks are reluctant to Jend money at the 
old rate—4 or 4% percent—when they can 
now get 5% percent, or even higher, on a 
new mortgage. 


Mortgage refinancing. This is mainly 
useful if you need a large amount that 
can’t be obtained under any other loan 
plan. In this case, you arrange a new 
mortgage large enough to pay off the old 
one plus the new improvements. 

The disadvantage: You pay the new, 
higher rate of interest. The advantage: 
You can often extend a new mortgage over 
a substantially longer repayment period 
than your old one-up to 30 years. At 
this rate, it’s even possible that your new 
monthly payments, including the cost of 
improvements, will actually come out low- 
er than your present payments. 


464 PAGES 
WORLD'S LARGEST 
ELECTRONICS CATALOG 


BIGGEST SELECTION == 
_—*_ BIGGEST SAVINGS} ~~" °" 


3 Rrenrtaien in storoe 
+ New All-Transis' 
© KNIGHT® Super-\ 
a ape Raceraers Bi Tape 


see what's new in 


STEREO HI-FI 


‘TV Tubes, Antennas, Accessories 
© Barts, Tubes, Transistors, 


Eq 
© PA Systems, Intercoms 

Latest Test & Lab Instruments. sie 4 
SEND FOR YOUR COPY roDay! f[Z 


ALLIED RADIO, Dept.24194 
100 N. Western Ave., Chicago 80, Ill. 


© Send FREE 1963 ALLIED Catalog — 


exciting build-your-own 


_knight-kits 


NEY DOWN: Over 50% More 
Buying Power with your Et 
Allied Credit Fund Plan! 


Name. 


Satisfaction guaranteed or your money back | A%4ress. 


ee 
ng 


The World's Largest Electronic Supply House 


ADDITION 
ON PIERS) 


sTups 
ROUGH FLOOR 

1} ovr 
= | SFon 16° 
BEAM: oxi) SPAN:2x125 
Qxi2s(2) Fl WON CENTER 


9 


WITH ALL HOLES 
FILLED WITH CEMENT: 


MINIMUM SPACE } 
BETWEEN BEAM "= 
& GRADE=B 


FOOTING, 
MUST BE BELOW 
TROMPLINEY 
CEMENT: 

ASBESTOS 


PETES [siocks, exe x16" 
ee 


The dotted lines of Perspective 1 (top) depict 


aun achuon on piers, Section L (center) shows 
the ‘con,traction details, applicable when. the 
vertical wlistance from first floor to grade is 
30" ot \ shect of material impervious to 


rot and termites closes the space above grade. 


cement- 
anusres/| 


PERSPECTIVE *2 
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as 
2x4 (VERTICAL) 
294 (wonton 


LY Fee 


4 MINIMUM | 
ABovE GRADE! 


EFOOTINGS MUST | 
BE BELOW FROST! 
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Build on Piers 
and Save Money 


And if you enclose those gaping 
spaces above grade, you'll 
have a job that’s handsome, too 


‘OU can save money by building an 

Y addition on piers, instead of on con- 

tinuous foundation walls, A 16’-by- 

16’ room would need only four piers (Per- 

spective 1). This means digging only four 

holes, with a minimum disturbance to your 

lawn’ and garden. Building on piers is 

standard in Southern states for low-cost 

houses, and for vacation houses almost 
everywhere. 


Construction details, where height between first 
floor and wrade is over 30”, are shown below, 
Space between beams and grade is enclosed in 
much the same way as in Section 1, except that 
frame of two-by-fours is necded to support a 
wider sheet of the rot-resistant material, 


SHEATHING 


CEMENT 
ASBESTOS. 


RACE —~ 


WITH ALL HOLES 
FILLED WITH CEMENT. 


1 
i 
| MASONRY PIER:EACH 


COUASE 2 CEMENT 
BLOCKS, 8°x 8°16" 


UNE > 


+ SECTION *2 


CONTINUED 


ww HOW TO PROTECT YOUR INCOME! } 
Earn Extra Money With A lina } 
i 


EVERLITE” EERSTE World's THRIFTIEST Light Plants 


(on NEW TRANSISTOR ALTERNATOR 
ior Gade REPLACES "GENERATOR 
aibey Hiideoriic Fiant 


MigthENS OHIO 


SS 4-WAY WELDER 51435 


= a itt WELD-BRAZE-SOLDER-CUT 
rE. FULU"FACE SHIELD, ‘wrta ona 
aes EAR GUARAN' 


‘equipment. pak 
sri ited ie 


fouraay rks tp. coast 


STANLEY 


STEELMASTER 
HAMMERS 
The Finest Ever Made 


Heft it. . 

try the balance. 

‘Swing it . 

sense the power. 
Enjoy the comfortable, 
cushioned, non-slip 
neoprene-rubber 

grip. Now whack away! 
The exclusive “rim- 
tempered” face mini: 
mizes chipping. 

It's safer! The head 

is super-heat treated — 
extra tough from face 
to claw. So swing over 
to “STEELMASTE! 
great hammer from 
Stanley Tools, Div. of 
The Stanley Works, 
New Britain, Conn, 


Ask your dealer about 
this special offer —a 

free 79¢ Nail Set with your 
purchase of the new octagon W 
pattern Steelmaster 

Hammer (OST114). 


THE TOOL BOX OF THE WORLD 


Why hasn’t building on piers enjoyed 
nation-wide acceptance? Because those gap- 
ing open spaces between piers leave you 
with what is considered, usually, an unat- 
tractive appearance. You can, however, 
solve this problem so that it will be impos 
sible to tell that the addition doesn’t have 
continuous foundation walls. Appearance is 
only one reason for closing off the space 
between beams and grade—you ude 
wind, leave 

You'll want a sheet material that is im- 
pervious to rot (fungi) and termites, one 
that is locally available, and one that re- 
quires no upkeep such us painting, Avail- 
able in practically every lumber yard 
cement-asbestos in sheets (4’ by 8” or long- 
er), or in strips commonly used as sidi 
This excellent material is nominally %” thick, 
flat or corrugated, and obtainable in its 
natural gray or ina variety of colors. 
Footings. The importance of sound foot- 
gs for piers can’t be overestimated. If 


pier gradually settles or is once heaved by 
deep frost. even as little as %”, cracks will 
appear on the interior wall surfaces, win- 


dows and doors will not operate normally, 
and large fixed panes of glass may © 
For a margin of safety against a severe 
winter's frost penetration, be sure the foot- 
ings (poured concrete, 8” thick) are below 
the lowest recorded frost line. In width, 
footings should exceed masonry piers at 
least 4” on each side. 

Piers. Around the perimeter, piers can be 
up to 16’ apart (see Perspective 1) in the 
same direction as the joists. In the other 
direction, a maximum of 8° is recommended. 
Corner piers are best made of standard 
srk 16” cement blocks, two per 
course, alternating direction every succe: 
sive course. Intermediate piers could con- 
a single block for each cours 

Beams and joists. Lumber dimen ‘ions: 
will depend upon the span between pier 
and on what the floor will be expected to 
support. Filing cabinets, a piano, square 
dancing, and the like call for heavier mem- 
bers than normal use. Ask a responsible 
builder for his recommendations. If in 
doubt, err on the heavy side because the 
labor costs will remain the same, and joists 
and beams with a generous safety factor 
cost less than rectifying sagging floors. 

Cement-asbestos. This material is brittle 
by nature, so it is advisable to drill holes 
where required near edges. Use screws 
rather than nails for installation, so that if 


182 rorutar SCIENCE SEPTEMBER 1962 


a piece must be replaced (accidental im- 
pact from a lawn mower or baseball), or if 
access is required to the crawl space, you 
will not have the problem of drawing nails 
and possibly cracking of the sheet. Locate 
the screws so they'll be easily accessible 
after exterior siding or shingles are on. 
When any horizontal dimension of an ad- 
dition exceeds the stock length of any ce- 
ment-asbestos materials, make a close butt 
joint on a masonry pier or vertical wood 
member, and cover the joint with a strip 
about 2” wide sawed from the sheet ma- 
terial. Standard wood tools will do the job. 
Air circulation. A limited amount of nat- 
ural air circulation is needed in the craw] 
space, such as that provided by one stock 
-16” grille on cach side of an added 
room. One solution is to buy a few stand- 
ard grilles, each with screening and a slid- 
ing shutter, and cut holes for them in the 
shestos sheet, where they'll be sev- 
eral inches above the grade when the sheet 
is installed. Screw the grille to the shect 
before installation, Gain additional ventil 
tion and convenient access by making an 
opening several feet wide, and at least 18” 
high, between the existing basement or 
crawl space and the new craw] space. 
Crawl space. It's a good idea to have 
24” verti clearance between grade and 
the underside of joists, so you can crawl 
under, if it’s ever necessary. There will 
probably be a difference of 5” or 6” be- 
tween the grade level outside the addition 
and that under it (caused by scraping off 
the valuable top soil). This will help you 
secure the 24” clearance without lifting the 
addition too high above the ground. 
Vapor barrier. After stripping the top 
soil and completing the piers, be sure that 
the entire surface under the addition is 
carefully raked and leveled. Then spread 
a sheet vapor barrier over this area to keep 
moisture from migrating upward from the 
earth, Plastic vapor-barrier material is na- 
tionally available, inexpensive, and tough. 
Insulation. After joists are in place, but 
before the rough flooring is nailed down, 
sure a warn floor and reduced fuel bills 
by stapling 3” insulation batts between 
joists, or expanded aluminum foil of the 
type with three air spaces. Then staple a 
sheet of vapor-barrier plastic to the under 
edges of the joists to prevent any earth 
moisture that gets past the ground sheet 
from being absorbed by the insulation or by 
the exposed joists. an 


Don't read this UNLESS... 


Manufacture And Sell Your Own 


Ornamental C: 


WATCH! The OCTOBER issue of 
POPULAR SCIENCE MONTHLY 
For a preview—look At The Excitingly new 1963 


HARLEY-DAVIDSONS 


‘See How You Can Widen Your Fun Horizons With 
HARLEY-DAVIDSON For '63 


Loosens Rusted Bolts 
nuts, screws, “frozen” parts! 


The super-penetrating rust sol- 
vent that quickly loosens rust 
and corrosion. 


(] AT ALL HARDWARE 
AND AUTO STORES Sz] 


TWICE 
AS FAST 


as any other sander at its price! 


HI-POWERED SANDER 


Even if you pay twice the price, you can’t 
get a sander with the wood removal capacity 
of this Hi-Powered Weller Sander. Low price 
and powerful performance are made possible 
by Weller’s new heavy duty, 4.8 ampere re~ 
ciprocating motor. Full stroke, 14,400 
strokes a minute and big 26 sq. in. sanding plate 
get jobs done fast and easy. Never bucks, twists 
or scars wood. Easy to own too, at only $19.95. 


Im SAFEST SANDER on the 
market. No exposed 


BE SANDS WITH GRAIN 


ing knob fits ei 


operation, WE MAINTENANCE-FREE 


d for life. No 
01 


NEVER OVERHEATS— 
Motor is cooled with an 
air pump. 


WELLER ELECTRIC CORP., EASTON, PA. 
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or 
wear out. 


GRA S Y MAKES 
LEAVES ; 


Ride or guide your Gravely Tractor with 
Leaf-Away attachment and watch leaves 
vanish! One of 31 tools for the 6.6-HP, 
all-gear drive Gravely. See how Gravely 
power and versatility make all your 
tough jobs easy. For free copy of 
booklet, “Power vs. Drudgery,” write 
now. Finance plan available, 


\ GRAVELY TRACTORS 


|) OrVviSION STUOEDAKER CORPORATION 
7.0, 8OX 602-J DUNBAR, W. VA. 


A STAPLE WHEREVER 
YOU'D DRIVE A NAIL! 


SQUEEZE 
AND YOUVE 
WAILED IT!" 


No. T-50 ai-purpose STAPLE GUN 


ARROW FASTENER CO., INC. 1 Junius t., Brooklyn, N.Y 


Stabenery Dewars Goepetere 


| ing, and wiring, 
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Q How much should an addition cost? 


This is guesstimating to some extent 
but between $12 and $18 a square 
foot. That’s finished, with heating, plumb- 
For a bare shell, you can 
figure on about $7.50 to $10 a square foot. 


What sort of features run the cost 

p higher than it needs to be? 

There are oodles. If you insist on ce- 

ramic tile, fancy paneling, a hip roof, 
you're going to pay for them, If you want 
to save, take the contractor’s basic job. 


Don’t you save more on a shed roof 
than on a gable? 


Believe it or not, no. A shed roof takes 

more materials and is thus more ex- 
pensive—in fact, about 50 cents more per 
square foot. Except for a flat roof, the 
gable is the cheapest roof you can buy. 


Q What jobs can you do yourself and 
which are best left to a pro? 


Let the pro do the basic framing and 

foundation work. The home owner ci 
do the finishing—walls, floor tiles, insula- 
tion, and so forth, But one thing: Under 
no ‘circumstances should a home owner 
ever attempt to do his own taping and 
patching of drywall, This is where a job 
can go sour. Leave this to a pro. 


Is it cheaper to have the whole job 


do at one time? 
De It’s hard to add plumbing, 
heating, 


construct is 
tor gives you a package price that's less 
than having the jobs done separately later. 


How can you protect yourself 
against shoddy workmanship? 


Hire a contractor who has a good repu- 

tation in your neighborhood. Ask to 
see other jobs he’s done. Find out if the 
owners are satisfied. Also, be sure your con- 
tract specifies exactly what you're getting— 
grade of lumber, spacing of studs, type of 
roofing. It should contain at least a year's 
guarantee on everything but concrete work. 
And don’t jump at the lowest estimate—it 
may be too low for quality work. il i 


Packaged Heat | 
for Added Space 


HAT will you do for heat when you 

add an extra room? In modern de- 
velopment houses the most you can expect 
from existing equipment is the capacity to 
ndle one extra room up to 10% by 15%, A 
iting contractor can advise you whether 
your furnace can carry even that addit al 
load. If not, you'll need an auxiliary heat- 
ing unit. 

It’s true you may have to spend a bit 
more to operate one of these, but the in- 
itial expense can be much less than for a 
major extension of your present system. 
You have a surprising variety of units to 
choose from—all compact and easy to in- 
stall. They use gas, oil, or electricity, 

Biggest boom is in gas wall heaters. 
unit the size of an air conditioner can be 
hung on or recessed into any outside wall 
and vented directly through it. For heavier 
heating loads, there tall. slender wall 
furnaces that recess between two studs and 
are vented up through the roof, 

Electric heaters present an even wider 
range of types. Since no combustion is 
involved, no vents are required, and wall 
models. may be recessed anywhere, For 
baseboard heat. yon can buy. strip units 
from 2%’ to 10° long. There are overhead 
heaters you mount like a lighting fixture 
and inch-thick radiant panels you bolt flat 
on the ceiling. Neither of these requires 
special wiring—you just hook them up to 
a wall switch or thermostat. 

If you want to bum oil, your room heat- 
er will be the familiar kerosene stove. Such 
units rely built into the wall, and 
should be vented to an existing chimney. 
Will you need only occasional heat? An 
Il-metal, wood-burning fireplace may be 
the answer. Prefab units come complete, 
from ceramic-lined firebox to simulated- 
brick chimney. They're especially easy to 
install in new-construction, and some mod- 
els require no masonry or foo! 

The floor furnace (burning gas or fuel 
oil) is another possibility, if your addition 
is built over a fair amount of crawl space. 
‘These range from  one-register units you 
sink through the floor to full-size horizon- 
tal furnaces that hang from the floor joists. 


gs. 


Skilled 


Machinists 


Prefer 


South 


Bend 


‘The day of the precise craftsman is not past. 
You should see how some of the nations finest 
workmen go about doing their jobs with pains- 
taking accuracy. 


Such accuracy is absolutely vital in the manus 
facture of many sion components 
that make this * possible, 

‘To get the accuracy-and fine finish #0 necessary 
on pre parts, skilled machinists choose 
South Bend 16” Lathes. 


* De 
© Spindle bearings a 
cision work. 


* Quiet running—Neo Vibrotion—No Gear Marks 
—Delivers parts with extremely fine finish. 


ndable—Trouble-Free 


specifically for pro- 


Prices of South Bend 16” Lathes start at 
2591 f.0.b. factory 


Write for catalog of South Bend Lathes, Milling 
Machines, Shapers, Drill Presses and 
Pedestal Grinders 


SOUTH BEND 


LATHE 


SOUTH BEND 22, INDIANA 
BUILOING BETTER TOOLS 
SINCE 1906 
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easy ways to 
bore holes faster 


bro. 
to 3°. Only $4.00. No. 21 small 
holes, 9a" to 134". Only $3.60, 


highly pollshed, too. Buy from 
hardware, building supply oF 


Strait-Line Chalk Line 


Give den walls the look of handsome wood 
Paneling when you re-cover them with new 


‘Antique Pine” Con-Tact. It’s washable, 
self-adhesive vinyl plastic... 49¢ yd. 
18” wide, at stores everywhere. Dozens of 
patterns, including 7 other woodgrains. 
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eee oer 
ceiling height, usually 7 or 74. Even if 
you were willing to settle for less head- 
room, you wouldn't be permitted to. That's 
why a dormer adds so much space. By in- 
creasing headroom, it makes more floor 
area available. 


QQ Can't you finish just part of the 
attic to gain a small space? 
OF course, but this becomes less eco- 
nomical. Even for one room, you need 
rway, you need a dormer, you need 
It costs only a little more to extend 
the dormer and finish the whole attic, So 
I say again: The attic is your best bet if 
you need a lot of space, but it may not be 
if you need only a little. 


QQ Suppose the roof pitch is too low to 
put on a dormer? 


Then we raise the roof, giving you in 
effect a whole new second story. It’s 
more expensive than a conventional dor- 
mer, but it practically doubles your house. 


But suppose you want a room that 
has to go on the ground floor? 


You still have a choice. Don’t forget— 

you can trade one space for another. 
If you now have bedrooms downstairs, you 
can move them into the attic and use the 
downstairs space for a playroom or ex- 
panded living room. Many floor plans will 
permit this, and often it’s the chea 


Q Aside from cost, does an attractive 
addition do more for the overall 
value of a house than merely ex- 
panding the attic? 


Not necessarily. In my opinion, the 

value is in the space, no matter where 
you put it. A big upstairs can mean a lot 
more to people than a dinky room stuck 
on the side. But ground-floor space saves you 
climbing stairs. To some people, this is 
very important. 


QQ Doesn't your property and house 
style also affect your choice? 
OF course, But here you are making 
a different kind of decision. If you 


Expand Upward or Outward? 

have a house that looks too high and boxy, 
you'll do more for its appearance by add- 
ing an extension than by adding a dormer. 
A badly sloping lot can often be improved 
by the right kind of addition. Here, you're 
paying for appearance as well as space, 
and often it’s worth it. However, if an ex- 
tension will chop up your yard or create 
other problems, then you're better off going 
upward than out. 


Is it important to put an addition 
on the front or side where it will 
show? 


Definitely not. 

space, remember, not where you put 
it. A few people look for a big house, but 
most buyers will see the value in a house 
wherever it is. Often, with front and side- 
yard restrictions, the only place you can 
put an addition is in back of the house. 
This shouldn't stop you. Location is sec- 
ondary to space. 


Q What's the best type of foundation 
for an addition? 


If the house has a basement, you'll 

need a built-up foundation under the 
addition to raise it to a matching level. 
But if the house is on a slab, it’s simple to 
use a slab for the addition, too. However, 
an addition also gives you a wonderful 
opportunity to put in a small basement if 
the house doesn’t have one. It costs more, 
but gives you space for storage and new 
utilities. I would also highly recommend 
the use of perimeter insulation around the 
outside of any extension foundation. This 
helps keep the inside warmer and saves 
you money on heating costs. 


What's the secret of making an ad- 
dition look as if it belongs to the 
house? 


A It should follow the original architec- 
ture as much as possible. You don’t 
stick an ultramodern wing on a homey lit- 
tle Colonial. Generally, it’s best to make 
the outside finish match the rest of the 
house. And the new roof should har- 
monize with the original. It needn’t be 
the same size or be turned the same way, 
but it’s best to keep it in the same 
style. a 


The value is in the | 
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THE EASIEST WAY IN THE WORLD 
TO DRIVE AND REMOVE SCREWS 


“ aust 


1. After drilling pilot holes simply attach 

Versamatic to electric drill, Fits any make. 
| u a 

4 . 

* 

= 

. 


2. Place screw in hole; 
drive it easily with 
slight forward pres- 
sure . . . hold housing 
in fingertips. 


3. Your fingers act as 
a clutch .. . starting, 
stopping action in- 
stantly. Simple and 
safe... no blisters, 


Versamatic puts your 
power drill into low gear... 


oF | ) bymeansof7tol 

1 es speed reduction. 

_ , _ Gives your drill 7 

',.___ timesmore power. 
a Supreme 

3 Versamatic 


Es 
4. Versamatic runs in 
reverse for removing 
screws. You won't be- 
lieve how easy it is CORPORATION 

until you try it. 2222 S, CALUMET, CHICAGO 
Sold by leading tool dealers...$14.95 list 


ie MADE BY THE MAKERS OF 
‘SUPREME BRAND CHUCKS 


SUPREME PRODUCTS 


187 


Imperial Brush Cleaner 


Don’t throw out good paint brushes because 
they are stiff and clogged with old paint, 
Imperial Brush Cleaner will clean them 
thoroughly - from tip to heel. 

Acts instantly no long soaking. Leaves 
bristles tike new never flabby. 


And to strip paint fast, use WONDER-PASTE 


Famous from coast to coast. Applied with a 
brush, Wor 
Ishes so the 
by coat. Stays put on upright surfaces. 
Get Imperial Brush Cleaner and Wonder-Paste at 
paint or nardware stores ...Write for free literature, 
© Send 25¢ for illustrated Refinishing Manual 


Wit on-imperial Co., 121 Chestnut St., Newark 5, NJ. 


IMPERIAL 
Ata 
trek Ceaser 


FOLDING 


: y Woon’ DOORS 


dreaming about extra rooms! Make them 
PELLA WOOD FOLDING Doors that come in 
BIRCH, 


Sto} 
wit! 
Veneers of nature's own AMERICAN WALNUT, 
PINE, OAK, ASH or PHILIPPINE MAHOGANY. We'll 


them at the factory or you can finish them 
at home. Available in Canada, too. 

[THIS COUPON ANSWERED IN 24 HOURS ——— 
| ROLSCREEN COMPANY, Dept. NC-10, PELLA, IOWA | 
| Please send color pictures of PELLA WOOD FOLDING DOORS. 
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| Dept. P, Cincinnati 17, Ohio. 


Booklets for 
Home 
Improvement 


The following booklets are offered cither 
free or at a small charge by the source 
listed with each. Please order direct—not 
from PopuLaRr SCIENCE. 


Manual on Finishing Plywood. Simpson 
Timber Co.. Dept. P, 2043 F Washington 
Bldg., Seattle 1, Wash. Free 


Carpentry and Building Construction (TM5- 
460), Superintendent of Docur 
Government Printing Office, Washington 25, 
D.C. 75e 


Fashions in Fences. West Coast Lumber- 
men’s Assn., Room PSM, 1410 S.W. Morri- 
son St., Portland 5, Ore, Free 


Plumbing. The Si 
ing Research Council, Unive 
Urbana, Il, 


ll Homes Council-Build- 
y of Ilinois, 
l5e 


Decorating and Shading with Colorful Can- 
vas. Canvas Awning Institute, Inc., P.O. 
Box 9907-PS, Memphis 12, Tenn,  25e 


Suggestions for Proper Handling and In- 
stalling Factory-Finished Paneling. Geor- 
gia-Pacifie Corp., Dept. P, Equitable Bldg., 
Portland 4, Ore. Attn: Carol Olson. 10e 


18 Fascinating Remodeling Ideas for Your 
Home. Weyerhaeuser Co., Dept. P. Wood 
Products Div., Tacoma Bldg., Tacoma 1, 
Wash. 25e 


| 
Weldwood Prefinished Paneling for Fine 
| Interior 


U.S. Plywood, Dept. P, 55 W. 44 
St., NYC. Attn: 10¢ 


Fir Plywood Construction Guide. Douglas 
Fir Plywood Assn., Dept. P, Tacoma 2, 
Wash. le 


15 Spare-Time Projects with Sakrete Con- 
crete and Mortar Mixes. Sakrete, Inc. 
Free 


Proper Nailing Practices. Western Pine 
Assn., Dept. P, 510 Yeon Bldg., Portland 
4, Ore. Free 


[ALUMINUM SIDING| 


Order DoshYourl Ki, sve 70%. Some sng seing fr $1000.00 fo 
| $3000 09 oppied Haory vgs 024 (ot G19) Roa Amano. inches 
| ride, pone 12% foot long. Kt ncsdes ll one 


GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE 


Fou do no drilling, pay mo taxes, may realize a 
king-size profit without caving home. Write 
for free map and literature 

AMIRICAN OR SCOUTS, Do 
619 Cascade Bulldi ‘port 


Ps 
4, Oregon 


HELP STOP DEATH 
ON THE HIGHWAY 


WHERE TRAFFIC 
LAWS ARE OBEYED 
DEATHS GO DOWN! 


SUPPORT YOUR LOCAL 
SAFETY ORGANIZATION 


Published as a public service in 


‘cooperation with The Advertising Council 


for free brochure and name of nearest 


BUILD IT OF 
7'%2-OUNCE 
BRICKS 


al bricks of kiln-set vermiculite cement 


is need 


al brick 
ut the 
of mortar, Z-Brick’s special adhesive 


oracor colors of Grecian 
"Sunset Gold. Desere Red or Lake 


Green 

Cut and shaped with common hacksaw and 

round wood fa 

& Beepeapl, coder fis, sousdlabvocing and 

easy to keep clean. 

Each ZBrick 12" x 114" x 24"—each carton 
covers 7¥4 square feet. 

# With Z-Brick, true unit masonry is easily and 
economically installe 

Look for Z-Brick at building supply centers or write 

Brick supplier. 


BRICK 


© verniite Mig. Co, 
Cot 


380 ssa 
Seattle 3, Wash 


ote ion, your free brochure 
Trick applications, inside or out 


Nome 


—————————— 
ity —_county — state. 
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IMPROVEMENTS 


Two New Ways 
to Build 
Masonry Walls 


BER-GLASS panels and clip-on 
bricks can cut out most of the 
work of putting up a masonry wall. 
The panels (top photo), in brick 
or stone finish, have the color, tex- 
ture, and feel of masonry. You cut 
them to size with a saw, nail them 
in place without mortar. Cost from 
Deko Products, 59 Gillett St., Hart- 
ford, Conn., about $32 a panel. 

You mount the clip-on bricks indi- 
vidually on nailed steel hangers. 
Mortar is applied with a pressure 
tool included (on loan) in the price 
under $1 a square foot. The bricks 
—15%” long. 24” wide, and 1” thick— 
are baked with a pumice instead of 
clay base. Meridian Brick Co., 234 
Herricks Rd., Mineola. N.Y. 


PPP New in rubber stair treads—oak 
rain, Noses and risers. 89 cents to 
$2.49. Crown Rubber. Fremont, O, 


Copper wire in drain tile resists root growth 

Roots growing in the uncemented joints of drain tiles 
will in time cause stoppage. Now ceramic tiles are avail- 
able that are said to prevent this. They are constructed on 
a 25-year-old principle: Absorption of copper salts breaks 
the roots down. Crumpler Brick and Tile Co., Roseboro, 
N.C., combines the copper with the ceramic by putting 
a length of copper wire in an inside groove. It will ship 
the tile at 35 cents per foot to within 400 miles, to 
greater distances for slightly more. 


>>> Triangular molding of flexible porcelain-white vinyl 
seals joints between walls and bathtub, shower, sink, or 
counter top. Cemented in, it won't pull out or crumble, 
cleans with a damp cloth. A kit containing 15’ and suffi- 
cient cement, $1.69. Crest 6 Ave. B, Newark, N. J. 
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EASIEST WAY TO. GET THAT 
HAND RUBBED LOOK 


‘Whether you work with wood for fun or profit, you're 


sure to find everything you need in the World's most 


$10.00 Down 
$5.00 a Month 


"HOMEBREW 


Commercial beer is good, sure. But for hearty beer with 
teal kick, brew your own. (Cheap. too—6c/quart—but 
flavor and wallop is what you brag about.) Learn 
homebrewing secrets—beers, ales. wines. stout—trom 8 
Doctor of Philosophy, a homebrewer for years. My. in 
structions cover complete how-to-do-it. recipes. legal reg 
Ulations. history and folklore... Get “Homebrew. A 

Jan's Own Drink’. Send $1 today to Prof. G. R. James, 
I Newark St.. Apt. 2PS, Hoboken, N. J. Satisfaction or 
money back. (Hydrometer testers $3.95). 


Now YOU can look 


DYNAGENICS CLUB, Division 12 


40 Journal Square Jersey City, N. J. 


| Swingline 101 Staple Gun 


screens, upholstery, carpets... 


hundreds of 
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HERCULES) 
HOOKS 


Patent applied for 


FERENT 


ery 
ethod of 
HEAVY DUTY 

WALL STORAGE 


These elant steel hooks are approx. 
4" thicl : 


to put up. NO perforated wallboard 
s used, 
Hold the heaviest tools, equipment, 
shelves, etc. HOLDS EVERYTHING. 
Ask for them by name at your 
oe HERCULES HOOKS! 

je hook sent direct te you. 
love og fer maling Litertere FREE! 


THE KERR WIRE PRODUCTS CO. 
| 935N. Cicero Avenue + Chicago 51, Ilin 


what’s new 


OME 
IMPROVEMENTS. 


Insulated panels cemented to masonry walls 


With this bonding cement you can attach 
Styrofoam insulating panels directly to 
masonry walls, then cover them with a layer 
of wallboard. And you need no bracing or 
lhesive sets. 
ement, called Styrotac, is a powder 
to which you add water. You daub it on the 
panel or spread it on the wall. The foam 
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panels can be shifted if they don’t go on 
straight. Rotproof, they provide insulation, 
with vapor control in damp climates. 

Styrotac, made by Dow Chemical Co., 
costs $5 per 50-pound bag, enough for 200 
sq. ft. The wall treatment, called the Miller 
system, runs 30 to 40 cents per sq. ft. in- 
stalled, less if you do it yourself. 


How to tint clear glass on a patio 

Now you can tint the glass on an enclosed 
patio or sun porch. A transparent alkyd- 
base liquid plasti been developed by 
Du Pont and Sun-X International, Inc., of 
, Tex. It's flowed on the pane 
gh a pump applicator, dries in 30 to 
40 minutes, won't scratch, peel, or chip. 
Equipment is costly, but you can have a 
Sun-X franchised dealer do the job for 
around $1 to $1.35 per sq. ft. of glass. 


Wooden switch plate for paneled wall 
Veneers bonded to 
aluminum plates are 
available in a variety of 
hardwoods, Single plates 
cost 59 cents; double, 
69 cents; and triple or 
quadruple 99 cents. They 
are made by Elliott Bay 
Lumber Co., Seattle. 


What a Brand 
Name tells you 


Brand Name says you can buy with assurance 
because you'll get the quality you expect. 
Brand Names are built on your confidence. You 
‘and your neighbors dictate the standards a Brand 
Name product must meet to consistently deliver 
the value and service you want. 
‘A respected Brand Name is a manufacturer's most 
valuable asset and he spares no effort to protect 
it by constantly testing and bettering his product. 
‘A Brand Name is the maker's guarantee of satis- 
faction doubly endorsed by the dealer who sells it. 
For dependable quality and complete satisfaction 
you will do better with the brands you know, get 
to know those you see advertised in this magazine. 


‘To get the most for your money buy by Brand 
‘Name and be sure! 


A Brand Name isa 
maker's reputation 


Buy the Brands you trust 
at the store you know 
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HOBBYISTS- BUILDERS 


+ NON-RUSTING «++ 
CORROSION RESISTANT 
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Outdoor Furnitur 


PACKET 
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STAINLESS STEEL NAILS 
IN CLEAR PLASTIC: Box 


Dealer Inquiries Invited 
‘Send Money Order or check. Sorry, no C.0.0.’s 
SEND ORDER TO 


JOSLYN STAINLESS STEELS 
FORT WAYNE , IND. 


GENEROUS We 
ASSORTED | FAY. 


Ms BOX 630 


HOME: 
IMPROVEMENT IDEAS 


Adding 
a Room 
in Stages 


ROGRESSIVE | 
spread the cost « 
and still 


is the way to 


nia hom 
enorete slab fis put down: Anst to pravide 
4 terrace. Later, this was roofed over with 
translucent panels of corrugated fiber-glass, 
supported on a light wood framewe 


below. In colder climates, full frame walls 
or double insulating glass would be substi- 
tuted for maximum warmth. 
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what’s new 


SLIDING DIAPHRAGM 


CONDENSER LEVER 
Lens 
SELECTOR 


 - BarTeRy: 


de ar 7 lL HOLE (FOR 100% LENS) ‘SOCKET 
Midget Microscope Goes Where It’s Needed 
| 'T LOOKS and handles like a 35mm comes with 4X, 10X, 40X, and oil-immersion 


camera, features a lens turret, and comes 100X_ objectives), 
| from the Japanese makers of the Nik 


nd choose from three 
n— types of illumination: In daylight, pivot the 
but the neat handful above is a field n mirror to focus a beam downward; in dim 
scope. It can be carried to a lake shore to light, switch to a built-in lamp powered by 
test the water for purity, or used by a two penlight batteries; indoors, use regular 
doctor to do an on-the-spot blood test. And house current by plugging in a 3i%-volt 
ne can tramp the woods with it look- transformer. All light levels can be con- 
ing for hobby specimens. trolled by adjusting an_ iris diaphragm. 

Clip a slide on its movable stage, spina It’s the Model H from Nikon, Inc, ILL 
dial to sclect desired magnification (it Fifth Ave., NYC, and costs $385. 


You can measure rainfall 
without getting wet 

With this gauge you needn't 
go out into the storm to get an 
accurate measure of rainfall. It 
consists of two Tenite plastic 
vials connected by tubing. One 
=the catch ba is_ installed 
above the roof peak, away from 
interference by trees. The other 
is calibrated for mounting ont- 
side a window. Made by Pride 
Products, P. O. Box 4505, Aus- 
tin, Tex., it costs $1.99 with 
clamps to fasten the tubing to 
the side of the house. 


what’s new 


BOATING 


For sportsmen: fun in a tub 

A molded fiber-glass body es 
a tractor inner tube, the Tadpole 
A hand-powered flipper or 
motor keeps it going. With 
flipper, it’s $165; with motor, $295. 
Eton, Box 1171, Memphis. 


Converging perspective 


Sound converter for 
silent projector 

The synchronizer ut 
lef used with a Con- 
cord tape recorder for 
movie synchronization. 
Sound may be recorded 
during filming or 
dubbed in later. Audio- 
Syne may be used with 
any projector. — $30. 
Concord — Electro 
809 N. Cahuenga Blvd., 
Los Angeles 


Garden-hose hookup tests motors 

Attach it to the water intake of an 
outboard, and the 1 Flushette lets 
you make minor repairs on the motor 
at home. You just turn on the water and 
run the motor in neutral at 500-1,200 
rp.m. Most engives are flushed in five 
minutes, All models. $4.95. Tempo Prod- 
uets Co., 2062 E. 70th St. Cleveland. 3 
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Rapid slide changer for table-top viewer 

A flick of the lever on this viewer (right) 
changes slides. Tray holds up to 25 slides 
for semi-automatic operation. Compact in 
size, the Ikoscop slide viewer is used either 
for rapid scanning or leisurely previewing. 
Uncut films are viewed with special holder. 
Price, $14.70, Carl Zeiss, Inc., 444 Fifth 
Ave., NYC. 


PP High speed Ektachrome film is going 
to market in 120 roll film. Made in both 
daylight and type B emulsions, it has the 
same speed characteristics as 35mm. 


what’s new 


PHOTOGRAPHY 


35mm Lens 
Controls 
Distortion 


ONTROLLED perspective, 
‘once limited to cameras with 
rising and shifting fronts, is now 
possible with the 35mm Nikkor 
#/3.5 len 
Turning a thumbscrew offsets 
the lens up to 11mm, Rotating the 
offset lens (up to 360 degrees, with 
12 click stops) then puts it at any 
point around its mount—up, down, 
or to sides. In Nikon F mount 
with preset diaphragm, $249.50. 
Nikon, Inc., 111 Fifth Av 
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Wordless 
Workshop 


By Roy Doty 


Got an idea for 
Wordless 
Workshop? 


Porutarn Science 
pay $25 for cach sugges- 
tion accepted for publica- 


dress: Shop Editor, Porutan 
Science, 355 Lexington 
Ave. York 17, N. Y, 
Contributions cannot be 
acknowledged or returned. 


ic 
tered the field. Today you can even buy 
do-it-yourself laser kits complete with 
instructions. Edgerton, Germeshausen, 
and Grier, a Boston firm, sells flash tubes 
and power supplies for lasers. Get a 
ruby rod from the Linde Company of 
New York and you're in business. (One 
warning for amateur laser-builders: The 
extremely powerful light beam can in- 
jure your eyes.) 

The first (and still most common) 
lasers use rubies—crystals of aluminum 
oxide containing a trace of chromium. 
The chromium atoms give rubies their 
red color, and also generate the red- 
colored laser ray. A mixture of helium 
and neon gases and special types of glass 
have also been made into lasers. The 
color of the laser ray depends on the 
material used and on the way its atoms 
are “pumped” into an excited state. 

Light work, The race now is to put 
the laser to work at useful jobs. It can 
help space ships rendezvous in space. 
The problem here is to measure accu- 
rately the rate at which the two ships 
come together. From speeds of thou- 
sands of miles an hour, they'll have to 
slow down until they meet gently. 

‘A few weeks ago a Sperry Rand engi- 
neer showed me a laser speedometer, a 
light-wave Doppler radar. The Doppler 
the whistle of a 
you seem higher in 
pitch than it actually isthe train is a 
little nearer as each cycle of the whis- 
tle’s sound wave begins, so the waves 
squeeze together and sound higher. 

‘A radar—or light—wave bounced off an 
approaching object works the same way 
It seems higher than it is. In the laser 
speedometer, the coherent light is split 
into two beams. One is routed into a 
photomultiplier tube—a gadget that de- 
tects light pulses. The other beam goes 
out to the target, bounces back, and also 
hits the photomultiplier. 

As the target moves closer, the return- 
ing echo, because of the Doppler effect, 
becomes higher. Now the two signals 
reaching the photomultiplier are at dif- 
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The Incredible Ruby Ray 


terent frequencies. The faster the target 
approaches, the greater the diffe 
A special circuit computes from th 
speed of the approaching target. 

The sensitivity of this speedometer is 
astonishing. The target on the model 1 
saw at Sperry a small steel plate 
bolted to a lathe tool mount. By turning 
the feed knob, you could move the tar- 
get back and forth slowly. When the 
target moved forward, even at a fraction 
of an inch per second, the change in fre- 
quency was clearly visible on the scope. 

Aladdin's lamp. The laser may turn 
out to be the first practical undersea 
communications device. Radio waves 
are useless under water, since they are 
absorhed so rapidly. Light may do bet- 
ter. Researchers are now working on a 
laser that produces green light—the color 
least absorbed by water. 

The laser may finally realize an old 
dream: transmission of power without 
wires, With the higher-powered lasers 
now being developed, Dr. Townes re- 
cently calculated that 10,000 watts of 
energy might be transmitted to a spot six 
inches across and 1,000 miles up. That's 
more than enough to operate a space 
ship—even propel it in space—though not 
enough to accelerate it from the ground 
into orbit. One problem: The atmos- 
phere absorbs much of the power, But 
it might work from a mountain top. 

More powerful lasers might send out 
so much energy that they could actually 
push around in orbit large, light satel- 
lites like the Echo I. If the satellite starts 
to drift, hit it with a laser beam and 
nudge it back into positi 

And most exciting of all, Dr. Townes 
recommends that we use these super 
light-makers to get in touch with intelli- 
gent races on other planets. Their fan- 
tastic power would make them our best 
bet for signaling over intergalactic dis- 
tances. Townes suggests that perhaps 
we should take a careful look around 
the sky for laser flashes right now. May- 
be somebody out there is already flash- 
ing our way. an 


Glenn’s Manual TAKES THE 


GUESSWORK OUT 


and diff 


EASIER TO 


ip the pages of this giant 


page annual edition of 
NN’S Auto Repair Manual 
and you'll see in a glance what 


we mean when We say no other 
| brings you so much! No 
manual arranges, {lus- 
tes and indexes data $0 con- 


@ Includes all leading U. 


Hundreds of thousands of 
service facts, arranged So you 
can find what you want almost 
instantly, help you handle 
practically any car job in @ 
minimum of time. 

Almost 100 pages and 348 pic- 
tures — biggest ‘section of its 
kind ever published — bring 
you down-to-earth training on 
carburetor and fuel injectors. 


@ WEIGHS 4-1/2 LBS. 


SHORT CUT ON-THE-CAR 
REPAIR PROCEDURES, too! 


When repairs 
can be made 
without remov- 
ing parts from 
the car GLENN'S 
tells you how! 
Time saving 
bench adjust- 
ments and emer- 
gency on-the-car repair procedures 
are pointed out in bold type to help 
you locate them instantly. 


QUICK GUIDE TROUBLE 
FINDER CHARTS! 


You have to find the trouble be- 
fore you can fix it! Most manuals 


Action-type pictures explain 
disassembling, cleaning, in 
penne and reassembling. 

learance and tolerance data 
appear with these instructions 
—not somewhere else. 

All pictures are so closely 
geared to text vou actually see 
what to do while 


ou reac 
In short, GI IN’S brings 
you the information you need 
explained and arranged to 
[At your bookstore — or 


gr 
1 


Fenie 
sadly neglect this vital subject—but 1 aa payee 
not GLENN'S. A big 86-page section [ after that. 


with dozens of Quick Guide Trouble 
Shooting Charts helps you locate 
troubles in any section of a car ac- 
curately and in lots less time. First 
the likely causes for each type of 
‘Then you learn to pinpoint the actual trouble quickly and | 
surely by professional methods that eliminate lost time 
and guesswork. Many users say this feature alone is worth 
the entire price of the manual! Try it and see! 


© OVER 3000 HOW-TO-DO-IT 


PRACTICE 7 DAYS FREE!. 


| 525 iscost 51, Philodetphio 
Send GLENN'S new 1200-paxe 
Gal for 7 days FREE EXAMI, 
33109 in't days, pay’ $3.00 a month later. and 


. Otherwise, Twili return 


trouble are outlined. | Name eenwewennnenmnnin 


OF CAR REPAIRS! 


The most completely new 


‘erent auto repair 


guide in 20 years! 


UNDERSTAND .. . EASIER 


TO FIND WHAT YOU WANT TO KNOW! 


veniently! No other eliminates 
guesswork to such an extent and 
makes jobs so amazingly easy to 
understand—even if you've never 
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What Makes the Moon Look So Big? 
[Continued from pege 76] 


sion” with an artificial-moon projector of 
their own devising. The novel experi- 
ments were made by Dr. Lloyd Kauf- 
man of the Sperry Gyroscope Company 
and Dr. Irvin Rock of Yeshiva iver 
sity. 

It was definitely a riddle for psychol- 
ogists—for only the human eye sees the 
moon enlarged near the horizon. Low 
or high, it looks the same to a camera, 
photos show. That rules out a physical 
explanation, like refraction or light- 
bending by the earth’s atmosphere 
(which couldn't be the reason, anyhow, 
since it would tend to shrink the “hori- 
zon moon” instead of magnifying it). 

Until the 1940s the favored explana- 
tion of the illusion was one advanced 
in the second century by the Egyptian 
astronomer Ptolemy: The low moon looks 
oversize because objects on the horizon 
such as buildings, trees, and_ hills, 
which you know to be much less distant 
than the moon-serve as a gauge to em- 
phasize its comparative bigness. 

It sounded simple and logical—until a 
Harvard astronomer, Dr. Fred L, Whip- 
ple, pointed out what seemed a fatal 
flaw: Why, then, do you also see the 
moon illusion over the ocean, where 
trees and houses are nonexistent? 

Harvard psychologists meanwhile had 
come up with a new theory: Raising 
your eyes to the “zenith moon” di- 
minishes its apparent size. Why, they 
couldn’t say. But in trials, they reported, 
the zenith moon looked as big as the 
low one when observers raised their 
heads instead of their eyes, or lay on 
their backs, to view it. 

Proving who was right hung upon ac- 
curate measurements—and how to meas- 
ure an intangible illusion posed a nice 
question. The Harvard observers had 
attempted it by comparing the real 
moon with disks of light thrown on a 
sereen less than 12 feet away. Doubting 
that such unlike things could be matched 
reliably, Drs. Kaufman and Rock de- 
signed a more refined gauge—their arti- 
ficial-moon projector. 
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Peering into an oblique glass or mir- 
ror, an observer saw a luminous disk— 
looking as distant as the real moon— 
projected above the landscape by a 
lamp bulb and lens, By turning a con- 
trol knob, to rotate a drum with gradu- 
ated holes between bulb and lens, he 
could vary the “moon's” apparent size. 

The experimenters set up two of the 
projectors, side by side. One threw a 
“moon” on the sky near the horizon; the 
other, near the zenith. Turning from 
one projector to the other, an observer 
could bring the “moons” to matching 
size by twirling either control knob. 
Then the settings of the knobs meas- 
ured the actual relative size of the pro- 
jected disks—and thus the precise mag- 
nitude of the moon illusion, 

Looking into the projectors, 10 oblig- 
ing Freeport, N. Y., neighbors gazed at 
the zenith “moon” with heads raised— 
making sure of it by grasping an in- 
clined “biting board” with their teeth. 
They also looked with heads level and 
eyes raised. Which they did made no 
difference, the settings of the knobs 
showed. Each way—taking averages— 
the horizon “moon” looked 1% times as 
big as the zenith “moon” in diameter, 
or of more than twice its area. This 
measured the moon illusion precisely 
for the first time—and flatly contradicted 
the earlier findings at Harvard. 

From 7 to 55 college boys and girls 
were subjects in a dozen more experi- 
ments at outdoor Long Island, N. Y., 
sites, on a New York City roof top, and 
in a city planetarium. These tests com- 
pleted demolishing the “eyes-raised” 
theory of the illusion, Ruled out, too, 
were ideas it might be caused by differ- 
ences in brightness with the moon's 
height, or by the harvest moon's red hue. 

Was it back to Ptolemy, then? Yes, 
more trials proved. One of several 
clinchers: When a cardboard mask hid 
the terrain, the horizon moon looked no 
bigger than the other—no illusion. 

But that “ocean” objection? Easily 
disposed of, concluded Drs, Kaufman 


What Makes the Moon Look So Big? 


and Rock. It hdd been dragging in 
needless props, to suppose that the scen- 
ery must include trees or any other fa- 
miliar objects. Actually, experience has 
trained your eye in the same principles 
of conyerging-line perspective that art- 
ists apply—so it’s quite capable of judg- 
ing the extent of a blank patch of dis- 
tant ocean or desert. And that’s all that 
it takes to elicit the moon illusion. 

The new trials add these tidbits: Some 
people see the horizon moon magnified 


much more highly than others do. (To a 
very few, who may have been puzzled 
by reading about what others see, it 
hardly looks magnified at all.) ‘The illu- 
sion varies in degree with the scene— 
the more distant the visible horizon, the 
more striking it becomes. It’s also en- 
hanced if the setting moon happens to 
be framed between buildings. 

All these findings fit the  illusion’s 
now-proven explanation. And so ends 
the mystery of the —_ moon. Mil 
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Why I Believe There Is Life on Mars 
Continued ff 104 


maximize the amount of solar radiation 
it gets by day, and be adapted to store it 
at night. Think of a perfect bla 
kind of plant that shrivels or curls up 
tightly into itself at night. 

“The leaves of the plant should be 
thin and broad-surfaced enough to « 
sorb the most heat (like a tobacco le 
and at the same time have the fexibil 
to withstand the winds (like fern). 


“A more drastic solution would be 
imply freeze up over- 
It's 


plants that could 
night and thaw out in the mornit 
not impossible. Over at the greenhor 
1 can show you some alpine plints that 
that.” 

bout the water requirement? 
at's harder. When the Martis 
polar caps melt we can’t seriously sup- 
pose there's a flow of liquid water toward 
the equator.” 

“But maybe Martian plants don’t use 
water the same Wa 1 suggested. 
Water 
like a vitamin to them. In wi 
they wouldn't need as much. 
Still, that doesn’t solve the problem 
of storage,” he added. 
wilt if they lose too much wate: 
what could Mars’ plants do?” Sal 
asked himself, moving the chair around 
so he could lean on the desk and cradle 
his head in his hand. “Well, there's 
way out here, too, 
question. “Surface coatings. We 
some compounds can be spread ve 


ct let gi 
as heen 
to pre- 


through. 
experimenting along the ese line 
vent losses from plants.” 
“Hmmm. Life isn't getting any easier. 
So far we've got these black-bodied 
plants with surface coatings that maybe 
freeze up at night. What about oxygen?” 
The oxygen problem. “Yes. That's the 
most serious problem the ‘life’ theories 
have to face. If any kind of photosyn- 
thesis goes on, plant sooner or later has 
to exhale oxygen. Where is 
“Tt could be tied up in the iron oxides 
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on the deserts or under the topsoi' 
course. Maybe these Martian plants are 
clever enongh to break iron oxides down 
Earth plants do water, 
“Maybe they don't need oxygen?” 


it's a neat way out, too. They 
might breathe nitrogen inste: As 1 
said before, we should be prepared for 
some surprises as to what we find.” 

“Yes, let’s get back to those still high- 
er forms you talked about.” 

“First th re’s this bu: s of the satel- 
lites .. ure the canals, 
“You really believe they e 

“Ldo. L know some people say they're 
just isolated points that the eye connects 
up. Yet independent observers...” 

“You sound like a TV commer 
for yoursel isbury led me 
to his Jab p door, He pulled out a 
lantern slide and set it under a micro- 
scope. Next to it he put a drawing. 

Here are two views. made at different 
times by different people. 

Those Martian canals, With one eve 
cocked into the microscope and the 
other looking at the drawing, I had to 
admit that the patterns w remarkably 
lar. Especially in the “star clusters.” 
isbury nodded with m. 
“To me, the fascinating thing is that 
the patterns Are SO regular. At instants 
of good ‘seeing’ you spot a closed grid of 


lines that extends over the whole sur- 
face, never dead-ending in the deserts. 
“No one really th 


s they're super- 
and 
ts. But some respectable scientists do 
think they could be nnderground water- 
ways that feed surface farms. 

“Whi s another good reason why I 
think it’s better that we make the trip to 
Mars ourselves rather than send robots. 
Imagine how you'd fccl—an intelligent 
nitrogen breather or whatever you are— 
if some fuming. monstrous, metal blob 
plopped down in your back yard.” 

“Don’t look now.” 1 whispered to Dr. 
isbury, uit there's a Mysterious: 


Sa 
Creeper moving up behind you.” 
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of only $12.95 complete, including excise tax If | am not completely delighted with — 


1 

1 

1 i ittdoesnt save me time, effort and money — then I may return and youll refund my 
J Boney in ful 

J ©. SEND PREPAID. I enclose $1295 in fll payment. Money returned if not delighed. 
1 
1 
1 
! 
! 


G SEND COD. Enclosed is $1 good faith deposit. To complete my payment I will give 
postman $11.95 plus C.D. and postage charges. Same money-back guarantee. 


Pays For Itself 
Over and Over... 


Balancing checkbooks — Keeping Budg- 
ts — Verifying grocery tapes — Total- 
ling tax deductions — Adding up car 
mileage—Checking homework—Keep- 
ing Bridge scores — Figuring expense 
accounts — Verifying account books. 


A Streamlined “Office” Machine 
For The Whole Family 


ses evry makes of ng fo ay 10 
heck ills and. statements ‘ua 
‘ADDIPRESTO for s whole month at our risks 
See for yoursell how beauttully constructed 
tnd streaalined itis how fast and childihly 
Simple to operate — how exsy its t0 read the 
tonis in big 

Iechecks bank statement against checks (Banks 
sometimes make mistakes you know!) — adds 
‘Gp bills—totals household budgets withe 
‘out mental effort» Put ADDIPRESTO to 
every test, Use it in ofc, factory, store, home, 
‘Then, after 30 days if it hasa't saved you both 
money and needles headaches if you cn be 
yourseif to part with it, well send your fu 
Purchase price back immediately, tn. 1960 
KDDIPRESTO sold at stationery and. office: 
supply. stores for $1493, But now ADDI. 
PRESTO for over year has cost only $12.93 
complete, including ‘excise tax, a ai 
$2.00 over the original price, s0 tke advan 
tage of the coupon at left 


PRA MAIL THIS “HOME TRIAL” cOUPOK NOW 
© Harrison Home Products Corp, 1962 
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Hore Tiny Teens She Perse Lighthouse? 
[Continued from page 110} 


like Fort Kait Bey, whose outer wall oc- 
cupies largely the same position. 

‘The Pharos, towering at least 500 feet 
above the sea, was the world’s tallest 
building in its best days, 279 B.C. to 700 
A.D. It was built by the Greek architect 
Sostratus for the second Ptolemy of 
Egypt. At that time, most Mediterranean 
traffic plied between Greece and Egypt, 
and it was essential that there be some 
beacon to guide mariners past the shoals 
at the entrance to Alexandria’s harbor. 

Sostratus outdid himself. ‘The great 
lighthouse he built had four main sec- 
tions, The bottom story was 100 feet 
square, 200 feet high, and reportedly 
contained 300 rooms. 

“Why so many?” I asked Dr. Riad. 
“Was it a fort as well as a lighthouse?” 

“It may have been,” he replied. “Julius 
Caesar had to seize control of it when he 
invaded Egypt. But presumably not all 
the rooms were for people. Stores must 
have been kept in a number of them.” 

The first impressive stage of the Pharos 
was crowned with a terrace. Huge statues 
of Tritons decorated the four corners. 

The Arabs, who captured it in 641 
A.D., admiringly reported that the ter- 
race’ housed other wonderful things. 
‘There was, for instance, a rotating statue 
that followed the sun's course each day 
with a pointing finger. Another statue 
musically sounded the hours, they said. 
Still another—and here they were resort- 
ing to unnecessarily tall tales—shouted 
warnings whenever an enemy fleet set 
sail for Alexandria, 

Above the square first stage of the 
Pharos rose a slenderer, octagonal one. 
Above that, a round stage contained the 
vital fire and reflector. This section was 
capped with a suitable peak, and on the 
peak stood the statue of Poseidon, pro- 
tector of sailors. 

Whether beautiful or not, this awe- 
some tower was the talk of the ancient 
world. It was also the ancestor of all the 
minarets that followed, architects say, 
and even of quite a few church steeples. 

I asked Dr. Riad how fuel for the 
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nightly fire had been hoisted to the top 
of the Pharos, 

Fuel for the Pharos. “Some accounts 
mention a very gradual interior ramp that 
wound all the way to the level of the 
light,” he said. “Donkeys with palm 
logs strapped to their backs supposedly 
hauled the wood up this ramp. 

Other scholars think it was more likely 
that there was a big windlass at the top, 
and that it hauled wood up a center stair- 
well in baskets. 

“Can any bits of the original lighthouse 
still be seen above water?” I asked. 

“Oh, yes,” he said, “but very few. The 
three rectangular stones that frame the 
entrance door of Fort Kait Bey are un- 
questionably granite from the Pharos. 
You'll see other fragments at the fort.” 

I did see them—odds and ends of the 
unmistakable purplish-red Aswan granite 
that the Pharaohs and their Greek suc- 
cessors used so lavishly for their finest 
buildings and statues. They appeared 
here and there in the fabric of the sand- 
colored fort like raisins in a bun. 

Northwest of Kait Bey, just beyond the 
jagged reefs where the blue-green sea 
seethes and sounds, much more of the 
Pharos may be resurrected this month, 
Maybe even the statue that followed the 
sun with its upraised finger. an 


“Maxwell” built of plywood 


This little homemade runabout was mod- 
eled after a 1910 Maxwell. Bill Trainor of 
Memphis, Tenn., built it for $80, using ply- 
wood, pulleys, V belts, bicycle wheels, and 
a three-hp. gasoline engine. 
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I ride my Cushman 
everywhere 


A sleekly styled Cushman Scooter is today's 
way to get there. It’s superbly engineered for 
dynamic performance. It's economical, too—up 


toLOvnng: CUSHMAN, 
} 


ie Sper Eagle 
3, Famous for rugged roadabilit; 
‘al 


now with new seat suspension, " 
new brake act 


See your dealer or 
write for booklet. 


Corporation 
965 No. 21st 


Lincoln, ‘Nebrasko 


and special salads and pies aren't just 
Sunday fare. They are everyday fare— 
and if a man happens to Iil reak he 
can have three of them at a sitting, no 
questions asked. There are, of course, 
the usual acey-deucy sessions going on 
around the clock; a new set of movies 
for officers and crew each night; a piano 
in the crew's mess for impromptu sings; 


credit courses he can study toward a 
degree. 

Lt. Bob Hoke, the ship's doctor, told 
me that the air supply was his most crit- 
ical job, He and his staff take air sam- 
ples at frequent intervals and test for 
toxic fumes and irritants. Huge banks 
of activated carbon filter out the solid 
irritants that, in the first nuclear subs, 
used to cause a painful burning sensa- 
tion in the eyes, even during sleep. Car- 
bon dioxide (which results from human 
beings breathing oxygen) is separated 
out and pumped overboard. Carbon 
monoxide and traces of hydrogen gas 
(from cigarettes and the ship's batteries) 
are collected, converted, and burned in 
a closed environment. Fresh oxygen 
made from sea water. The whole inter- 
nal atmosphere of the Edison is self- 
contained, cool, clean, germfree, and 
fresh-smelling. It is as good after 60 
days as it is at the moment of the first 


Hoke also monitors the ship steadily 
in search of radiation “hot spots” that 
might come from the reactor room—but 
so far he has not found anything even 
remotely dangerous. The design of nu- 
clear subs under that irascible pioneer, 
Admiral Hyman Rickover, has proved 
about as close to perfect as it could be. 

An “outboard,” too. Even if the nu- 
clear reactor fails, and its diesel backup 
fails, and the batteries fail—the ship can 
be brought safely into port by her “out- 
board motor”—a small propeller on a 
shaft that can be lowered out of a hole 
in the bottom and can put-put the ship 
home, using its own batteries and/or 
diesel power. 
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Of Cape Hatteras, in deep water, 
Captain Dedrick put the Edison through 
her paces with no holds barred. The 
word was passed to rig for violent 
maneuvering—and that was what they 
meant. Bill Morris and I were manning 
our usual battle stations beside the 
thickshake machine when suddenly the 
deck tilted like a coal chute, and we had 
to grab to keep from sliding forward 
into the torpedo room, The squawk box 
then invited Morris and me to come to 
the control room, if we cared to, and see 
the operation at its source. We made it, 
going from handhold to handhold. 

When I looked at the depth gauge I 
felt a sudden atch in my stomach. It 
was registering deeper than I ever ex- 
pect to be again—deeper by far than I 
realized a submarine could go. The 
reading, of course, is classified. So is the 
reading of the speed on the dial nearby. 

But I think the banking angle is okay 
to talk about. It was like being in a 
dogfight in a World War II fighter and 
seeing the top of your opponent's head 
on the other side of the turning circle. 
One thing I will say positively: What- 
ever you hear about how fast, mane: 
verable, and deep-diving a nuclear sub- 
marine is, believe it. 

A perfect cruise. When we went 
ashore at Yorktown, Va., two days later, 
we'd traveled up the Atlantic coast sub- 
merged in deep water. At no time was 
there any malfunction, dangerous situa- 
tion, or loss of positive control. The Edi 
son, moreover, is a very happy. ship. 
Captain Dedrick is a first-class skipper: 
deeply informed in his job; strict with 
himself and his crew in matters of im- 
portance; no nit-picker on the little de- 
tails; and a man who knows the value of 
a liberty. (A liberty is to relax in—and if 
relaxing means getting smashed to the 
tops of the ears, let it happen.) 

Tf all of the 41 Polaris submarines 
that this country will eventually have on 
defense patrol are as well-made and 
well-manned as the Thomas A. Edison, 
this country can afford to relax a bit. 


Topographic mapping on the run 


This very special truck, owned by the 
US. Geologie Survey, makes maps at 30 
m. Four-wheel steering keeps the rear 
Wieek tacking tin Beet cece wile o 
built-in electronic meter traces land ele- 
vation. A fifth wheel measures distances 
traveled, and a computer puts the informa- 
tion together. Pressing a button pops out 
the data in printed form to aid in making 
topographic maps from aerial photos. 


Gasoline vending machine 


For the price of the gas and a deposit 
on the container, you can gallon can 
of gasoline at self-service filing st tations on 
fide roads in West Germany. The vending 
thine returns the deposit when the can 
is put back in it. Many of the machines 
are being set up in remote spots where 
regular stations are scarce. 
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ST. LOUIS 4 MO 


THIS HANDSOME, ADAPTABLE 


See COURS FREE 


as a joining member 
of the Popular Science 
Living Library Program 


This completely new kind of book club was 
created especially for Popular Science readers. 
It is an exciting book program which makes it 
simple for you to build an ever-growing library 
of fact-filled, easy-to-understan 
at tremendous savings. In these exc 
‘ou'll explore every aspect of modern science— 
From the invisible atom to the complex human 
machine to the vast solar system. 


By ji the POPULAR SCIENCE LIVING 
LIBRARY PROGRAM now, you immediately 
receive the beautiful brass book rack pictured 
at left, absolutely free! You also receive your 
first regular book selection, SCIENCE IN 
EVERYDAY THINGS, for only $1.95! 
‘Thereafter, you receive a new, exciting Living Library selection 
every three months~at a guaranteed low price of only $1.95, 
‘That comes to barely 2¢ a day! Yes, for mere pennies, you get 
superb science books that are handsomely printed and illus: 
trated, clothbound in a variety of attractive colors, all in 
marching format. 


YOU'LL BE DELIGHTED WITH 

YOUR FREE MODERN BRASS BOOK RACK! 
Yes, your stunning, hand-crafted book rack of solid brass will 
add a decorator's touch to any room. Designed with simple, 
yet elegant lines, ic will fic perfectly with any decor, will serve 
beautifully to hold reference books on your desk of to display 
books in your living room. Your free brass book rack will be 
sent to you individually packaged at the same time your first 
regular selection, SCIENCE IN EVERYDAY THINGS (at 
only $1.95) is shipped. 
‘What's more, even if you should decide not to join the LIV- 
ING LIBRARY PROGRAM after you've examined your first 
Fos flat whan ot in wse, aasy to store. selection, you may keep the beautiful book rack with no 
Petcare bl We wit na sch farther obligation! 


YOUR PRACTICAL BOOK RACK 

1S COMPACT AND ADJUSTABLE! 

hold as many or as few books as you wish 
fully adjustable. It folds flat when not in use and is easy 
to store. Special protective ball feet will not scratch furniture. 


Popular Science Living Library Program, 355 Lexington Ave., N.Y. 17 


MAIL CARD TODAY-BUILD A VALUABLE 
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FOR ONLY $195 


‘One of the many advantages of membership in the POP- 
ULAR SCIENCE LIVING LIBRARY PROGRAM is that 
books are never priced higher than $1.95 (plus postage) 
even though the bookstore prices are much higher. What a 
wonderful way to build a lifetime library of clothbound 
science books at very little cost! 
You'll be delighted to find, as your LIVING LIBRARY 
grows, that your enjoyment and knowledge of modern 
science have deepened, that you have at your fingertips a 
ready grasp of aubjects which may have baffled you belore, 
that you can easily answer so many questions your friends 
and family ask. 
‘As a member of the POPULAR SCIENCE LIVING LI- 
BRARY, PROGRAM, you will receive the cream of today’s 
popularized science books. You never pay for a book in ad- 
vance. We bill you later. All selections are fully returnable 
within 10 days. And, of course, you may resign from the 
PROGRAM at any time by simply dropping us a line. 
YOUR FUTURE BOOKS WILL COVER OTHER 
THRILLING SCIENCE SUBJECT: 
New books in the POPULAR SCIENCE LIVING LIBRARY 
PROGRAM will cover such fascinating subjects as the living 
drama of medicine... the amazing world of animals and 
z-the development of power from windmill to 
Feactor... the conquest of space... the fantastic 
workings of the human body .... the teeming life in the soil 
beneath our feet and much, much more! Drawing upon the 
riches of chemistry, biology, botany, archeology, atomic 
ince, zoology, physics, meteorology, and all the other fas- 
inating branches of science, the LIVING LIBRARY PRO- 
GRAM will bring you books that are masterpieces of 
simplicity and readability! Each one will be a valuable addi- 
tion to your growing, comprehensive home science libra 
So, get on the road to the best science reading at the lowest 
possible prices, without risk! Mail the attached post-free 
card TODAY! 


SCIENCE IN EVERYDAY THINGS (Your frst selection, 
only $1.95). Here's a handsome, 320-page cloth: 
Bound volume that unfolds hundreds of science sub: 
jects in clear, easy-to-understand style. How much 
docs the earth welgh? How docs, an, atomic battery 
operate? Doss light have weight? These, hundreds 
more, are answered fully and interestingly. in terms 
Of the scientific principles involved. You ll soon find 
Yourself browsing through fascinating discussions of 

ried forests, electric. eyes, lobster hatcheri 

jexican jumping beans and tidal waves, Ilusteated 
syith diagrams and drawings. che ook covers ust 
pour every branch of Science, and cell hy: 

Bows snd’ Wwheas behiod comimon experiences’ sa 
conditions. 


CHECK THE MANY MEMBERSHIP ADVANTAGES 
IN THIS EXCITING NEW PROGRAM! 


w GET YOUR FREE BRASS BOOK RACK IMMEDI- 
TELY along wich your first selection, 
SCIENCE IN EVERYDAY THINGS. 

se fXED Low PRICE. TO MEMBERS, FOR, EVERY 
BOOK. All LIVING LIBRARY books 


se FREE 10-DAY EXAMINATION OF EVERY SELEC- 
THOM, You vale 
the book of sot, Books are always retura- 
‘able, ‘with no obligation. 
se CHOOSE AS MANY OR AS FEW BOOKS AS YOU 
“WISH. No. minimum number of books re- 


decide whether you want 


‘quired. Take only what you like. 
s AUTOMATIC QUARTERLY SHIPMENT OF SELEC- 
INS. Books are automatically sent every 

(four new books a. year) — 
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Man's Last Big Blast 
Continued from page 113) 


burn. The biggest conflagration that the 
U.S. has yet suffered was a forest fire in 
Michigan and Wisconsin, in October, 
1871. It destroyed 5,900 square miles. 

Clouds, which cover much of the U.S. 
on an average day, give some protection. 
They would reflect heat rays back, away 
from the ground. A dense smoke screen 
—if you had time to put one up—might 
block 90 percent of a bomb’s heat. 

How to poison a country. Doomsday 
No. 3 is radioactivity. Technically, it is 
not quite so easy to poison every human 
being on earth as Nevil Shute indicated 
in his chilling novel, On the Beach. If 
you are willing to settle for depopulating 
one continent or one country, however, 
it’s not so difficult. W. H. Clark, a phys- 
icist whose specialty is ICBM nose 
cones, has paid more attention to the 
facts of science than Shute 
figured out poisoning feasil 
palling detail. 

Clark envisions very large H-bombs— 
a few thousand megatons each, Nothing 
like that has been made yet, but no one 
doubts that they could be made. If they 
were built as giant mines—towed in 
place by submarines—and detonated 
about two miles down in the sea, they 
would cause tidal waves. The crests 
would reach 100 feet and more, flooding 
coastal citi 

Such bombs would become real coun- 
try-busters, however, if they were de- 
liberately designed to be “dirty”: to 
produce large amounts of highly radio- 
active fallout. They might be wrapped 
with sodium oxide, The sodium would 
absorb neutrons from the fusion reaction 
and transmute into sodium-24, which is 
very nasty stuff. 

One sodium-wrapped bomb of the 20,- 
000-megaton size would dust 200,000 
square miles (an area equivalent to Illi- 
nois, Indiana, Wisconsin, and Towa) 
with 1,000,000 roentgens of sodium-24. 

“This,” says Clark, “would destroy all 
animal life, including people in an av- 
erage basement bomb shelter, all active 
vegetation, and nearly all seeds. The 
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landscape would be temporarily trans- 
formed to lunar desolation. A man 
would collapse in 10 minute: 

Sodium-24 is so rapidly lethal be- 
cause it decays very fast. After 15 hours, 
half the radioactivity is gone. People 
could survive if they got down into very 
deep shelters immediately—before the 
fallout settled—and stayed underground 
for a week or so. 

But this escape hatch can be 
slammed. The bomb could also be 
wrapped with cobalt. It transmutes into 
cobalt-60, which is very radioactive but 
decays slowly. Heavy fallout of cobalt- 
60 would remain lethal for years. 

A bomb salted with cobalt alone is a 
poor weapon just because it works so 
slowly. Clark points out: “Killing the 
enemy by inches is not only inhumane, 
but while dying he may do unple 
things to whoever caused the fallout. 
A combination of cobalt and sodium 
makes the country-buster: The sodium- 
24 would knock out those who didn’t 
get into deep shelters, and the cobalt-60 
would immobilize those who did, 

Why build them? Country-busters 
like these weapons could probably be 
perfected within five years or so, And 
not just by the United States and Rus- 
Less well-heeled nations—France, 
China, even Cuba—have the know-how 
and possibly the inclination to try. 

For example: Suppose the Chinese 
Communists secretly mined the oceans 
along both our coasts with Clark’s ra- 
dioactivity bombs, And then they de- 
manded, “Give us domination over all 
the Far East—India, Japan, everything— 
or we will utterly destroy North Amer- 
ica.” If the threat were plausible, noth- 
ing we could counter-threaten with 
ordinary ICBMs and H-bombs would 
deter them. The choice between sur- 
render and suicide is easy to predict. 

Real Doomsday Bombs—designed to 
destroy not a nation or a continent but 
to kill everyhody—could probably not 
be built for at least a decade. Such a 
weapon would take more explosive than 


Man's Last Big Blast 

any country now has in its stockpile. 
Clark estimates that wiping out the hu- 
man race would require more than a mil- 
lion megatons. Another scientist, Free- 
man J. Dyson, figures that 3,000,000 
megatons would be needed to kill half 
the earth’s population. One informed 
guess of world stockpiles: U.S., 30,000 
megatons; USSR, 3,000 megatons. 

You might think that a real Dooms- 
day Bomb, if built, could never actually 
be fired: Whoever pressed the button 
would kill himself along with everybody 
else. It’s a reassuring idea, but it might 
not stand up. 

Suppose a war starts small and then 
gets bigger and rougher until one side 
is beaten to its knees. Destruction and 
death for the leaders on that side are 
inevitable. Might that side not threat- 
en: “Stop now and let us off eas; 
we will take the whole world with us 
into Hades”? And mean it. 

Is Doomsday coming? The terrible 
possibilities of Doomsday Bombs affect 
not just strategy, but also diplomacy 
and even domestic affairs. Fallout shel- 
ters, for example. Doomsday is a favor- 
ite topic of people who oppose shelters. 
They point out that no simple shelter 
can protect against global fire storms or 
torrents of radioactivity. So, they argue, 
shelters create a false sense of security 
that may increase the chance of war. 

Yet there are some rays of hope. 
Complete Doomsday Bombs do not 
exist yet, nor (probably) do their pred- 
ecessors, No nation is likely to have any 
usable weapon bigger than 15 or 20 
megatons for several years. The Rus- 
sian’s gigantic blast was a test explosion, 
not a weapon demonstration. So right 
now, shelters would protect many peo- 
ple against the “most likely” war. 

Moreover, the most abhorrent tactics 
are not always used. Poison gas was 
stocked but never released in World 
War II; so also with bacteriological 
warfare. There are always some people 
in every country who prevent national 
suicide. 

So far. an 
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Machine with intelligence 


Equipped with 30 sensing devices and 
combined with a computer, this robot hand, 
so far, has been able to determi 
of blocks by feel, stack them in pile 
put them in a box. Developed by Dr. Hein- 
rich A. Ernst of M.LT. for a study of arti- 
intelligence, the robot might find use 
in space exploration. 


Awnings match diamond windows 


Triangular awnings cap diamond-sh: 
windows in an interior decorator’s buil 
in Plant City, Fla., to serve a double 
pose. Besides shading the windows 
the heat and glare of the sun, they 
strong winds from driving rain in. 


oieg 


ur 
rom 
keep 


2IG PopuLaR SCIENCE SEPTEMBER 1962 


ited Building Ever Built 


as a helicopter port. Trial flights are 
projected in the fall of 1963, as a step in 
obtaining the required approval of Fed- 
eral and other aviation authorities for 
regular air service. If this approval is 
forthcoming, the top of the Pan Am will 
become the first public airport in the 
midtown heart of the city—and new 
twin-turbine, 25. 
shuttle between it and the city’s 

ing air fields. 

Ant-hill engineering. Because the Pan 
Am rises squarely over Grand Central 
Terminal’s railroad tracks, its elevator 
pits (for shock-absorbing safety buffers ) 
must be on its street floor. This is why 
the elevators start at the second story. 
Also for lack of a basement, refrigerating 
es had to be dramatically hoisted 

r-conditioning plant more than 
750 feet up—and raising a 27-tonner set 
a Manhattan weight record for so high 
a lift, 

Erecting the Pan Am was a succes 

of unique engineering feats. A 
building that formerly occupied the s 
was still being razed when the new one 
began rising beneath it. Footings and 
columns had to be installed in the very 
midst of the rails of Grand Central's 
cavernous train rooms, but careful tim- 
ing of operations enabled train service 
to go on as usual (needing merely to be 
diverted from two adjacent tracks at a 
ime). 
Solid as it looks, the new Pan Am 
Building was constructed in two distinct 
parts that will remain entirely uncon- 
nected: the street floor, resting on the 
former building's columns; and all the 
floors above, supported by stiltlike new 
columns and shielded from vibration as 
illustrated. 

As the finishing touch, the Pan Am's 
exterior has been assembled of eggshell- 
white panels of precast and textured 
concrete. Contrasting bands of glass 
and aluminum mark the 2Ist and 46th 
stories. At night, flood lamps will trans- 
form the latest addition to New York's 
skyline into a shaft of light. an 


Hunters... shooters ... gun collectors— 


Outdoor Life’s COMPLETE BOOK OF RIFLES AND SHOTGUNS 


by Jack O’Connor 


IN%5% before has such a massive amount of fascinating gun 
information been brought to you as you'll find in coscrterE. 
BOOK OF RIFLES AND sHOTCUXs! It's a 476-page, encyclopedic 


Spun’ Jack O'Connor hat cover, the abject rifer and 
shotguns fom every posible anal. You ta on 
every Important gun from the days ofthe first hand-held cane 
ton tp to today popular model 


‘A Volume You'll Refer to Always! 
COMPLETE BOOK OF RIFLES AND swoToUNS is the book of a 
ifetime for every sportsman and gun lover . a luxurious 
showpiece for your library or den! Its mountain of information 

enriched by 900 brilliant photographs, drawings and di 
rams, including a unique and exclusive series of gun mecha 
nism drawings by famous technical artist Ray Pioch. 

Clearly and concisely, the COMPLETE BOOK OF RIFLES AxD 
suoTouNs gives you detailed data on every single part of mod 
crn rifles and shotguns. You learn how all the actions work 
the advantages and disadvantages of each what you should 
know about barrels, stocks, iron sights, scopes, chokes, car- 
tridges, powders, primers, shot sizes, patterns 


Priceless Tips to Help Your Marksmanship! 

You see how a master 
game ranging from a 22. int double ejector 
rifles for elephant. There's even a valuable special section to 
help you choose your deer rifle. You get know-how for better 
hhunting—solid savvy on trajectory, wind allowance, shot place- 
ment, and lots more! 

You also get countless sidelights, anecdotes and little-known, 
inforination based on O'Connor's lifetime of hunting on every 
ccontinent, for every type of game. All written in O'Connor's 
salty, down-to-earth style that makes COMPLETE BOOK OF 
RIFLES AND sHOTGUNS a delight to browse in or read from 


Cover to cover! 
EXTRA VALUE! 
« A selfsinstruction How-To-Shoot Course complete in seven 
icssons, with every step to expert markananabip. described 
tnd lustrated. Just the right start for beginners or as & 
brush-up course for reasoned shooters! 
"The most complete Shooter's Glostary ever published! 
Here indeed is the most fabulous and fascinating book a 
spars lke yo, can orn Taran, pracal ceony 
for your guntoom. This edition is going fast, x0 you must act 
aauickly! For s 10-day free tral offer ofthis lant volume, ll 
Sut‘and mal the coupon on this page today. 


ge eect ht 
Tuas xt Ee te gh ea a 

Seg ce 
gus carly. Roe tclatee fantare of COMPLETE BOOK OF 
ieevnd wires 


> 
Vv 


Nearly 500 bursting 
with latest gun savvy! 


Gorgeously 


Fully indexed for quick reference! 


----------=---34---+---4 
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Please rush my giant, 476-page, handsomely bound copy of the 
COMPLETE BOOK OF RIFLES AND SHOTGUNS. If not de- 


ACT NOW! Mail this free trial, no-risk coupon right away! 


= ict apn oes 


lighted, 1 may retur the book to you within two weeks, Otherwise, 
Twill pay the low price of only $6.50 (plus postage). PS-06: 
Nene. 

set 

ci. Zone. 


“SAVE! D Check here if you include each with this order and we'll 
sadly pay postage charges. 


an 


FREE PLAN 


tells how to start your own business 


FILING SAWS 


Here ts ag CASH. bu 
Powe ow cathe aad 
wi 


Foley Price Guide gives saw sharp- 
ening charges, Send coupon today. No 
salesman will call 


oy 
Use Baye Pn 
ve 


W scares a 
——————eeeeeeee 


JEEP OWNERS | 


and’ $13:00oups ad, weit gn 


BRI MANUFACTURING CO, 
Dest. § 


‘unit $129.50. WRITE FOR FREE CATALOG. 
AMERICAN EDELSTAAL, INC., DEPT. Hl, 358 BROADWAY, W. 
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What's the Stuff Good Boats Are Made Of? 
[Continued from page 140] 


production for themselves at a fraction of 
the cost. A point to remember: Buy from 
an established manufacturer, as you can’t 
tell a good boat from a bad one by ap- 
pearance. The glass and resin vary in 
quality, and low grades (and insufficient 
amounts) used by fast-buck builders cheat 
you of the toughness you're paying for. 

If you want to cut costs, build your own 
boat with quality materials, You can use 
an old wooden hull for a mold. Lay up 
the glass blankets directly on the old hull 
and lift off a new fiber-glass hull when 
the resin has hardened. Round bilge types 
are best for fiber-glass, and details are 
available from material suppliers. Or you 
can use flat sheet fiber-glass in plywood 
fashion over a close-ribbed wooden hull 
frame. It won't be a one-piece unit, but 
itll be just as resistant to puncturing as 
any fiber-glass. 

Generally a fiber-glass hull shell runs 
about half as thick as its plywood coun- 
terpart, but at %” it has much more flex 
than ” plywood and needs more stiffen- 
ing. It gets it in lightweight style from 
curved hull sections, molded-in framing, 
sandwiched foam flotation, or all three. 
One of the easiest boat materials to re- 
pair, it’s also so hard to damage that 
Lloyd’s offers a 15-percent insurance cut 
to customers of Britain's Halmatic Co., 
molder of the world’s largest fiber-glass 
yacht, the 67’ Ocean Commander. 

Plywood's latest contribution to speedy 
and better boatbuilding is a special marine 
grade that needs neither sanding nor un- 
dercoating, never shows grain, won't blis- 
ter, crack, or swell, and is guaranteed 
never to delaminate. The fast-finishing 
trick is in a satin-smooth phenolic-impreg- 
nated cellulose-fiber skin that U.S. Ply- 
wood calls Duraply. Inside, it's regular 
marine plywood, which has had many an 
undeserved insult from amateur boatbuild- 
ard pros who don’t know 
there’s a big difference between exterior 
grade and marine, 

Both grades are waterproof-phenolic- 
glued, but exterior grade is designed for 
flat applications. So Douglas Fir Plywood 
Association rules allow large core voids, 1” 
knotholes, 18 surface patches per panel, 
and either sapwood or heartwood faces. 
In a sharp bend a large core void may 


wxy.| crack or split, and an absorbent sapwood 


What's the Stuff Good Boats Are Made Of? 
face isn’t any boon to a good boat finish. 

Marine grade limits core voids to %” in 
a single layer, bans inner-ply knotholes, 
allows only six surface patches. And faces 
must be heartwood, less absorbent, more 
rot-resistant. It takes sharp bends, holds 
paint, and lasts indefinitely. Cost of top 
quality %” is about 30 cents a square foot. 
Enough for that 8’ pram: about $20. It'll 
be in any factory-built boat you buy. Be 
sure you get it when you buy from an 
unknown or build your own, Seal the 
seams with resorcinol resin and your hull’s 
as dry as one-piece fiber-glass. 

Wood planking, traditional source of 
calking chores, is now calked permanent- 
ly at the factory by manufacturers such as 
Gerber’s Boat Works, who edge-glue thor- 
oughly seasoned planks with the same 
resorcinol resin glue, Stronger than the 
wood itself, and so waterproof that acid 
baths and boiling won't weaken it, the 
glue locks seams for good so they ‘can’t 
leak or “work” under stress, It's a boon 
to racing classes whose rules require plank- 
ing. Gerber uses it on Lightnings. 

Welded steel cruisers start from around 
25’, approximate fiber-glass in toughness, 
and are often lighter beyond 40°, You can 
figure on a bottom about 3/16” thick, the 
rest around 11 gauge. Like fiber-glass, the 
steel jobs are an easy match for floating 
logs and have bounced off rocks at 30 
m.p.h. with mere scratches. The steel will 
be an like Inland Steel's Hi-Steel or 
US. Steel’s Cor-Ten. These are about five 
times as corros istant as carbon steel, 
hold paint 2% times as long. Their strength 
(yield point) is almost double that of car- 
bon-grade structural stee 
can be cut by up to 2 

Modern finishing takes care of corrosion. 
Inland Seas Boat Co., with 5,000 hulls in 
service, uses 10 vinyl spray coats on the 
bottom, 6 elsewhere, and hasn’t had a cor- 
rosion kick in its 16-year existence. A 
210-hp. 26-footer sells for about $6,800. 

In the little bathing-suit boats you'll find 
high-density polyethylene and foamed poly 
styrene. The foam also ideal bloc} 
floats for your private dock, if you're lucky 
enough to have one. But it has an odd 
allure for seagulls. They like to peck at it, 
although they don’t eat 
em technology comes to the rescue. Coat 
your foam with bright orange paint and 
the seagulls keep away. an 


AIRBORNE SALES “CO., INC. DEPT. PS962 


8501 Stellar Drive, Culver City, Calit 


Over 1,500 Items | 
Finest Domestic and 
Imported Woods o ss 
Ornaments | NSS 
‘Special 


‘Sani ier bola Pinat einai 


Handsome, accurate, easy tinsel. 
Seven colors. Save time, gas dollars. 
Boat models, too. $5.95 

$7530. At your desler of write 


Keep Tools in 


Tip-Top Condition 


Lubricate - an 


3-IN-ONE OIL 


| REGULAR—OIL SPRAY—ELECTRIC MOTOR 


Prevent Rust 


ag 


The secure future 
your family deserves 
will take both mon- 
ey—and the free- 
dom to enjoy it. 
Save both with US. 
Savings Bonds. 


How the way you save money 
can help defend your way of life 


Suppose you already have all the 
money you think you'll need for the 
years ahead. It still wouldn't be 
enough to make your future secure. 

A secure future takes both money 
—and the freedom to enjoy it. Con- 
sider, for example, how little travel 
would be worth without the freedom 
to visit as you choose. And how little 
a man’s costly education would be 
worth without his freedom to use it. 

‘You'll need both money and free- 
dom for the future—and with US. 
Savings Bonds, you save both. 

It’s a matter of the active dollars 


which your Bonds provide. While 
they're growing up to return you a 
nice profit tomorrow, UncleSam puts 
them to work today to strengthen 
our economy at home and to stand 
up for free men all over the globe. 

So Bonds return you money—and 
more. They help defend your way of 
life, and help guard America’s free- 
dom now and tomorrow. 

Look at it this way: you are free to 
choose not to buy U.S. Savings Bonds. 

Pretty good reason to buy them, 
isn’t it?—even if you already have 
all the money you need. 


Keep freedom in your future with 
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US. SAVINGS BONDS 


This advertising is donated by The Advertising Council and this magazine. 


Blower cleans out street cracks 


An air hose on the front of street-main- 
tenance trucks in Phoenix, Ariz., blows 
dirt out of cracks in pavement to be re- 
paired, A vehicle that lays hot tar follows 
to fill the cracks. The air comes from a 
compressor inside the truck cab. It’s fed into 
a length of pipe perforated on the bottom 
and mounted on a swivel joint so it can be 
swung at an angle to clear out irregular 
cracks. The device, built by two street-de- 
partment foremen, does the work three 
times as fast as when a cleaner on foot 
precedes the tar layer. 


\ 7 sR 


There’s silver in that thar hypo 


A mine that pays $10,000 a year is op- 
erated by the Naval Photos rraphic Center at 
Anacostia, D.C. The pay d ait excess silver 
from the emulsions of film and photoprints 
“fixed” in hypo solutions. Stainless-steel 
sheets dipped in the hypo (above) are 
plated with silver by electrolysis. Ham- 
mered off, the metal is sent to the Treasury. 


Briggs & Stratton — Clinton 
New Gas Engine Sale 


in—this offer of brand new genuine 
fon engines including 1 y¥. factory warratty 
St Teen thom cont. Perfect power for go-eatts, scooters, tractors, mowers, 
‘prayers, ete. We balled out big factories who 
‘Savings are yours while quantities last. 4 


5% HP 
BRIGGS 

ry 
STRATTON 


MASTER MECHANIC MFG. CO.,Dept 2 TENT 


Southern Customers write Dept. 


PESrAREMEMBER THE 
Mtra/COSTLY PLUMBING BILL 


to 13, Kina 
Ah at 
NG 


Miller Sewar Rod, Dept. PR-9, ied tee 


UNUSUAL TOOLS BY MAIL 
foe cninoee 


Se 


‘Adjustable to any an 
furateguts With any 


Bus’s “gas” rides piggyback 


The upper ese buses in Com- 
munist China's y of Peiping isn’t 
for extra baggage, laundry, or passengers. 
It's for the fuel on which they run: natural 


in an inflatable sack 
n overstuffed duffel bag. 
pears to have a full 
he one behind seems 


tank but few rides 
to have neither. 


Homemade Swedish houseboat 


A well-equipped deckhouse mounted on 
improvised pontoons serves as year-round 
headquarters for Capt. Elving Attefors, di- 
rector of the Stockhoim Seamen’s School, 
and engineer Evald Sjolund. The two men 
built the houseboat for summer and win- 
ter use. It has a “porch,” a sun deck on 
the roof, two cabins with double beds, and 
a complete modern kitchen. An outboard 
motor powers it. 
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My Best Photos for PS 
(Continued from page 95] 
bomber and (as you can see on page 59 
of this issue) deep down under the sea 
in an atomic submarine. 

In those more than two decades, he 
set new standards of photographic ex- 
cellence in his specialty, things scien- 
tific and things mechanical. If Poputan 
Science has prized his pictures, so have 
government, industry, and educational 
institutions. Extra prints of his work 
have been in frequent demand, 

Bill can look back on vast changes in 
equipment and technique in magazine 
photography since 1940. When he 
joined the magazine staff, newspaper- 
and Navy-trained, he used the custom- 
ary equipment—a 4-by-5 Speed Graphic. 
Photographers are a stubborn lot, To a 
man, they refused to use range finders 
and exposure meters, or to try side-light- 
ing. Bill Morris early learned that a 
range finder and an exposure meter im- 
He experimented 
lighting. But, like 
his fellow cameramen, he disdained 
smaller cameras. 

The weight penalty for this was high. 
Bill Morris had to lug around not only 
his camera but 40 to 50 film holders, 
flash-gun equipment, extension cords, 
and cases of flash bulbs as well. Even 
without bulbs, he trudged through his 
assignments with an 80-pound load. 

By 1946 cameramen had begun to be 
won over to the 24-by-2% camera, such 
as the Rolleiflex. Electronic flash be- 
came popular, The weight of the eq 
ment fell by half. Today the large ma- 
jority of Poputar Science “location” 
pictures are shot with small cameras 
and strobes. Better film, of course, 
helped make this revolution possible. 
Bill Morris has lived through an era. 

To regard Bill Morris as retired, after 
so active a life, is naturally absurd. 
Nimble and tireless despite his 210 
pounds, he will go right on taking pic- 
tures. Bill and his wife Jerry have two 
sons, Peter and Bill Jr. They, too, are 
pretty handy with cameras. They ought 
to be. Their dad trained them. an 


fishing:? shooting? or both. 


Two practical Outdoor Life books for sportsmen—only $120 


WANT MORE FISH, bi 


‘of Outdoor Life Magazin 


ike. 


rainbows, brookies, brownies, cutthroats, 


white and yellow perch, whit 


bass bugs and poppers. 
OUTDOOR LIFE FISHING BOOK, 
available in limited quantities, only 


$00 


RDER ONE OR 


H BUT M 


IL COUPON TODAY 


‘These $1.00 limited editions, bound 
in hard-gloss paper are durable and 
handsome additions to your library. 
Rush coupon today. Money-back 
guarantee. 


Outdoor Life, 355 Lexington Ave., New York 17, N.Y. 


er fish, and more fun get: 
ting "em? Then get the helpful OUTDOOR LIFE 
FISHING BOOK by P. A. Parsons, Associate Editor 

OUTDOOR LIFE FISH- 
ING BOOK Js packed with practical data and 
test-proved tips for landing every kind of fish 
and getting the most out of every fishing tech- 
hnique. Over two dozen chapters, more than 100 
pictures deliver the kind of know-how that pro- 
duces quick results for beginners and oldtimers 


You'll get real down-to-earth information on 
lake 

trout, steelheads, ‘small and largemouth’ bass, 
muskie, northern pike, pickerel, walleye, crappie, 
black and rock 

bass, bluegill, catfish, shad, etc. PLUS: bait and 
fly casting, spinning, trolling, flies, natural baits, 


=== 


JACK O'CONNOR, Shooting Editor of Outdoor 
Life ‘and America’s top gun expert. hands you @ 
million dollars worth of gun_and shooting know- 
how in the big, complete OUTDOOR LIFE SHOOT- 
ING BOOK. It's loaded with inside tips, expert 
‘advice on small-bore rifles, big game rifles, shot- 
guns, handguns, ammunition, scopes, sighting, 
chokes and patterns, plenty more. Lavishly illus: 
trated with 100 photos, diagrams, trajectory 
tables, ballistics charts, etc. Large format, fully 
indexed, handsomely printed. 

24 exciting chapters packed with information 
fon: Types of Rifle Actions, Rifles for Woods 
Deer, Bullets for Deer, Scope for Deer Rifle, The 
Controversial .270, How Good is the .30/06?, 
How to Overcome ‘Flinching, Where to Hit ‘Em, 
Hitting Game at Long Range, Choice of Shotgun 


Gauges, Choke Boring, Shot, Handguns, and 
plenty more! 
OUTDOOR LIFE SHOOTING BOOK $100 

is an unbeatable value at only 
A 
Outdoor Life ps.962 


355 Lexington Ave., New York 17, N. Ys 

Please send me, postpaid: 

___copies of Jack O'Connor's big, fully illustrated 

OUTDOOR LIFE SHOOTING BOOK at $1.00 each 

Suse PMs Barsons’ big, fully ilustrated 

UTBOOR, LIFE FISHING BOOK at $1.00 each 
enclose $_____ 


ASTRONAUTS 


This is the stuff that dreams are made of. 

“Do you really think there’s life on Mars?” 

“Ts it true that radio transmission takes 20 years to get to the nearest star?” 
Study and experimentation and conversing. . . and reading. 

The father thinks he might make the Moon. 

The son knows he’ll get to the stars. 


Within these pages, both find information and products that bring their 
dreams closer to reality. They enjoy ari insatiable curiosity about 
everything under the Sun... and beyond it... 

..-and they read this magazine, just as you do. 


MAGAZINES... jour worts of seas and products 
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To be included in November issue, copy should be in our office by September 20. No cancel- 
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% fend’ related’ patents. 
Por free protection sarms and “Baten Ine 
formation write—Trans-World Patent 


Service, 500 Walker Bullding, Waching’on 
5, D.C. iia ss 
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INVENTIONS wanted. Patented: unpat- 
east, tremendous Magacturers late 
Globes alarketing Service, 430 7th, Onk- 


ARE you interested in offers from reli. 
able manufacturers for your’ invention? 
Piteoted. hoatented” Harvey ‘Boaincer- 
ing. Cambridge, Maryland 

INVENTORS: If you have an invention 
for sale, patented "or unpatented. w:ite 


for free brochure outlining manutacturers 
f | Reculerents opal 


Fates Kessler Cor 


liscorer and. assist new. inventors, 

Delmar Mason. Chairman investigating 

Gprmivvee Shit, Sionroe ‘sereet, Toieda, 
Pree details 


your, invention for 
gash or Royalties! Our client manufac 
tuters constantly eekine ew itera. Pat 
ented: Gnpatent 

Write Gilbert Adams, Paten 

Way St Finateta ‘District, Rew York 


“GASH oF rovalttes Tor inventions’ Con- 
alder our offer first, before licens 
Selling” Four Jpetented or. uupatent 


e~Aladdin “Industries, 
WallStreet New York 8.30 


3 


Needing Help with any | 
lopen 


(ent, securing 


isnot promises. Pioneer Invention in- 
stitute, 190 Broadway, New York 98, 3. ¥. 


Por, reo information | 
Broker, 60 


ferminlon. ete. Pust Service. fates India 
ines, Penrose 2, Coloraao. 


ae 
SSrins Veuring “Mites $8l° eatalon 38 
Getore Model aes antes ‘Aves Niles 


lipper 
frigates, ee. Catalog, paint-tool List 
fist. Sse. Moaet Shipwavn, Box 88, Bogota, 


New Jersey. —— = 
ROCKET Plats Complete with Pudl Mix- 


tures. 12 Pages. 1 2 Stage Satisfaction 
| Gurantoed “nly of 00. Ttocket., pent 
PSINI66 Tieeclit! Drive, Columbia's. 8. C. 


sigon tots Pa 
ae 
STEAM ant Gein Ean 
fer Beat genet, Bk 
mabehine eats at aa 
Seca ttuee ete 
Eee ea Mareen 
oda reared file a 2 
serait fen eee 
Sees SL Ae eae: 
isere ee ore cai te 
iors Sed ite MMs A 
Slate 
|65-HOME CRAFTSMAN 
LSRECRATS New He, Gi 
Se eats Su 
‘A, at a 
a ae Made 
Baie ay gar Ba 
Soll 


‘Be. Plans, 
Tin 


FREE "Do-It-Yourself" Leathercratt 
QRsige, Tandy Leather company. Box 
‘a Worth, "Texas. 


PICTURE Prame Moldings, Tools and 
Instruction Book. Free Catalog. ches 

ke Frameg, 414-PS E. Baltiinore St, 
iiimore 2. Ml 


10!_PATTERNS of smart Gifts, Novel- 
ties, Shelves, Action windinills plus “Mat 
Mates ie, Stwing. $1.09, “Miastereratt, 
"Jost Otcott. Chtcaro 


‘Be. ‘Mason-Sullivan, 


‘Hone 


Bron _ceather Compaiy, Dept, A120 Mise 
Hon sts San Srancises's Galil” 


This one 


IM AT 


8JEF-G6EL-CW8O 


> | POPULAR SCIENCE OPPORTUNITIES K 


‘Dept 
iPr, io Hency St., Brooklyn 1. New York 


72___ WANTED To BUY 


QUICKSILVER, platinom. silver, gold 
res ahalyaed. Mercury ‘Terminal, Nor 
‘ood. ‘Massachusetts. 


'PREE New Catalog. 2447, Plans. Pai 
tems. World's greatest selection things to 

Take Pune Prot. “Craftpians, 16200 
Harwood, Homewood. Ti 


POOL Tables. Build: r 


pair. Plans, cush- 

“materials: avail- 
rd Sup 

kee 


SAVE poner FR your Teak aes 
any wath uaraztena peetiaion lol. Heer 
Meracure. "Kenite Products. "P.O. Box 
WIA. S barn. Cali 


“ELECTRICAL Do-All. New versatile AC> 
DE'poner supply. battery eliminator. tek 
gr gals aa a age sively built. Plans 
$1.00 Hox eax 

RESILVER fairer piaie Llerstars 
gatalow se. Mirrocratts, 18518 Winthrop, 


Bedrolt 3 
‘CONCRIPEE Bird athe. Anim 
Wwant'to make them? We hate the Molds 
Testructions ‘and. prices. 42°. "concrete 
‘Machinery Drawer 96: Hickory 17. 8-C 

AVES Haircuts, Slasburn Taper AL- 
gedtnvent “lies “asors) 2°" Nun 
Beomrdivo $9 eal 


67 OLD GOLD, JEWELRY, 
WATCHES, ETC. 


‘OLD Copies of Popalar Science wanted 
sany issue from 1800.10 1915. Condition 


74 RAZOR BLADES, SHAVERS 


| 
York 17. ¥ 
SHAVE Ani 


TREASURE FINDERS & 
GEIGER COUNTERS 


GOLD. Silver, Coins. civil War Retin, 
3 locators. established 


‘California: 


Worldwide tor ‘supersensitivity, depends 
‘Guaranteed. Easy terms, Send tor 


bite 
Pree’ hterature. fascinating “user exber\= 
Gace. (Pinter ‘Hesearch, Dept. DZ, Palo 
‘alte, Galt 


OPPORTUNITIES —Bargains—Services!! 
That's what you find in these classified 
Advertising columns. Advertisers here offer 
Bumerous. products, services. and. oppor= 
Eunities. Read the ads You may tind just 
‘what Jou have been Igoking for, You can 
ake ‘or save money by answering Nese 
Sas. (Write “airectiy. to the advertises== 
hbot to ‘Popular Selene’ 


Sas ee 
Pg ee a Moe 
Ginnati 26. Onin. adecapaanieriannis? 


798 “SWAP 
SELL Swap-—Huy_Anyibing at ean 
bbe" moved. We. feerundal 


for 
Biuow's, Box 7A, Glenawve, Montana 


READ “Trading Post Magazine” oe, 
‘maomme’s, 325" Dewey, dnckson 38, Aichi: 


. $100-8600. Anywhere. 
'ig, Gaon Pihaice, "Bepe, 


“RULE Others with your ‘Thoughts 
Fulgoai, fadalie) Weite oe Bae 
Rossa tales 6 

EXICAN Legal Matiers 
pax die aikinin, Manic 


HURRY, Escape Second Death. We 
sroee: | seigiare{winen 00 Coral Suet, tare 


‘A Bape, 


“eG BH Hpmesintel For Old Gold. Tex 
Distaands, 


que, Gold 
Buiverware, futons “Pintingm Se 
Seisecta tRrormat, Hove. tniutt 
Heyworth Bids, chi 


“USED and new watches $2.0 
ie, Southern Watches, & 
ieago 3. 


“HIGHEST Cash for Ogid. Teeth, Jew: 
quis Hings, Btamonds, Watches. ‘silver, 


Plavinim. Mail Articles ‘Today. Pree gift 


iin informa'ion, “Chicago Gold & Bre~ 


Glows ‘Metals, 88 Monroe, Depi- 4251 
‘Chicago 3 
DIAMONDS. jewelry, Save Ta, Pastore 
CRUMONDS are tae, “amills 
fon, 
TOBACCO & PIPES 
‘ACK Wateh pipe tobacco, 20, for 

nate ollie Mtdare, “iB Stein La 
‘[Ammerdam. N 

ATERRSCITAUA—rlar Pipes catalog 
free" Hobart B00 No. JetTeTon. 

ton, thavann, 


70_OF INTEREST TO WOMEN 
Iara Papas ake” He 
onto SERDTS ga Rg EL 
HEUCeS, Rise sittin Ba 

SpE eta tia 
SSM ie Seng Sar pS 
ah Sea St uaa ee 

a 
ren ted 


Home’ oniy 2 tretunaabley 
Cot. Box 04. 
ar ‘plastic handles. 


Gold, Silver. Relies, Find 
ith Hew “Detectron instruments 


fexpenvely” built. without. previous 
steele experience Sta Ee Baies 4 


se elee= 
tronic kits or assembled models. Under- 
Water models available, Pree literature. 
Electronic ‘Applications: he, Devt. 5 
Box Ar Vi 


78 WATCH REPAIRING 


INDEPENDENT Thinkers — investigate 
Humanism. the scientific, personal ple 
losophiy! "Pree “uterature.” American, Hus 
Batis association, evi, ‘POA, Yellow 
[JRCHY Feet? Why Suffer? a oy 
Fo Prevent. Send $1.00. Ielax, ox 282, 
Mamita Pan 

FOR Men Only. Send for iree catalog, 
Simmons, Claymont, Delaware. 

SUPER memory overnight 
gusttttceas Bulow, Box THTSV, Mollywood 

‘Call 

MEXICAN Taw. Attorney ¥ Gaulgeros, 

Apto. 78, Cludad Juaren, Chi 


(O, Me?” Yes, You! “How To, Wake 
Up Ule-chanwine Wining “Abit” went 
Yes, trees Wile” President, ‘Box 19240, 
ville 1. 9. 


WATCH and clock repairing books. Free 
slog. North ‘American, 2320-BW Mil 
Waukee, Chicago 47. lilinole. 


79 MISCELLANEO! 
HOMEBREW Guide” Complete iius- 
trated. Thatruction Masual. $1°00, Supply 
Ektsiog’ Included: Cattrew Supplies, Box 
009-8, Sautornia 
NEW Way wo beng Greet 
Miniature “Art “Calendars 


ingat Beautiful, 


pea weiges 
Pennsyivanin. ax 

100.000 PRODUCTS. Wholesale — Free 
ggialor'” Sena posteard:  Beot-O-Mart, 
Whippany “16. New Jersey. 


fox ‘personal- 


| Soa 


RIMAILNG GERViCt 


SECRET Mall Address. onthe 
edepeth, Bow 830" Alhambra 34: Culfor 


“LETTERS” forwarded 36 Laer fort 
warded, answer returied $1.00, Two-Wad, 
Box 680, ‘Sunnett, ‘Texas, 
‘SECRET Address Professionals 
$2.00. De. Gratt Tnnstlale, 
Valley, Catornta, 

REMAM, — lorwardipg service Dalal 
free. Relax, Box 232, Miami 44, 


RENO, Revada. confidential real ie. 
“ass ‘Bow 


Be 
spring 


A RATION: 3 Capel Rema 35 
‘st 


to $2.00 hour sewing 3 


EARN, ui 
weatl Pree Details, Cuties, Warsaw 
‘Tidiana, 


$5.00, 
$100" cerundable) 
SuoNew York 52. N.Y. 


71 FOR SALE MISCELLANEOUS 


ANYONE To Age 109 can qualify for this 
nd 


fon: ‘Bay 3) 
for" tree’ hlormation 
Agent will call. Write: PS-il, P.O. Box 
33638, Phoestx._ Ariz. 


NEED Something? We locate used bar- 
eins. Detatis for 10e, refundable, Hilton's 
Bix 5-Cr Glendive, Montana 


71a FOODS 


ANYTHING you want Nell Buyers 
see, Se-R Menard. Oaklawn, linois. 
BEERS. 

gderent ‘recpex 3 
Sor Tos, Belle Vernon. 


FOODS, emergency rations, dehydrated 
gonsentraicd, non-perishable: for camp: 
Ing & civil defense. Send 2se (print name 
Evadarem) for new giant camping etl 
Ment catalogue. Morsan. 10-1560 50 
‘ve, Long Islnd City 1. New York. 


MAKES Wins. Brandies. Cordials, 
pull instructions, Trade” Secrets $1.00, 
Roriex Cincinnati 26, Ohio. 

~ HYDROMETERS for beet making. Pies 
eyanagpricg Use Spey Produc, 
| Soba aR Bisons, 


jy ‘ian Box ree, Washington 
SANS _#Y MAIL 
y Mall, Quick, 
‘epay is 
Hor ee 
‘want write 
Bivnce Go. ie ulpattick Blas.” Bet. 


‘Omaha 


LOANS By Air Mui, $100 To 600, 
| where Gonidential! write Seturity 
| Rance 
BE San Francisco 
NEW!” Borrow #1000. i 
creased Loan Limit. Alr Mail 3 
SiFinance, 374 New Brotherhood Building, 
Dept fansar City. Kansas, 


NEED Money? Borrow $100-$1000 by 
mail Confidential, repay in "34. months, 
‘Free Wan application. World Finance Co,, 
Dept. OW-31B3, d20'Simen Bias, Denver 2, 


25 


Cast your ballot for a successful future! 


249 1.C.S. COURSES 


L.C.S. is the oldest and largest cor- application. Complete lesson and 

respondence school. 249 courses. answer service. No skimping. Di 
ploma to graduates. 

Send for the 3 free booklets of- 

fered below and find out how 

I.C.S. can be your road to success. 


on fis seer 

Satine | RG ecFensoewine | “Eke 
= Accredited Member, 

For Real Job Security—Get an I. C. S. Diploma! I. C. S., Scranton 15, Penna, (ie ee, cyan 


BOX H1418), SCRANTON 15, PENNA. 
‘Wrnout cost or obligation, send ma “HOW te SUCCEED,” th opportunity booklet about the fa 1 have indicated below, and a mele lesson 


Name of the course in which you are interested. 


Your Name Age Home Aa 


Oty Sta Working Hour M.10___PM. 


Open ‘Canadian residents sand coupon 1 Innrationsl Correspondence Schools, Canadian, Lid 
Montes, Carada.-.- Special ow morthy tion eaten to mors ol the U.S. Armed Foes 
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Here’s “big tool” accuracy in tools 


that go anywhere— 


If you're itching to do projects your portables 
can't handle—but feel you can’t afford to step 
up to stationary power tools—take a long look 
at the new COMPACTOOL line. 
ou can own a table top workshop— 
Saw, Jointer and Drill Press . . . only 
$79.99 each (suggested retail). Thanks to mod- 
ern design, lig! igh-strength material 
and a revolutionary, !3 HP quiet capacitor 
start motor that’s built right in, these are truly 
“compact” t 
With COMPACTOOL you get power, accu- 
ou'd expect only from a 


heavier bench tool. You can take these tools 


them away like portables. 
There are a lot of industrial tool features 
only a demonstration can show, so see your 


New Concept in Power 
MPACTOOL, Rockwell Manufac- 


504) N. Lexington Ave., 
Pittsburgh 8, Pa. 
*By the makers of famous Delta, Porter-Cable and 


Walker-Turner Power Tools. 


Rockwell 


MANUFACTURING COMPANY 


This is tobacco too mild to filter. 
This is pleasure too good to miss. 
This is CHESTERFIELD KING 


21 Great Tobaccos 20 Wonderful ‘Smokes 


